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Guilty of choosing the wrong protec- 
tion. Fire hit and took off like light- 
ning! 


There’s a moral to this: Protection 
that’s good for one hazard can burn 
you out when applied to another. 


That is why CARDOX years ago orig- 
inated “Low Pressure Carbon Dioxide 
Systems”*—to give safe protection to 
industry’s “hot spots”, for which exist- 
ing protection just wasn’t good enough. 
Since then thousands of CARDOX 
Systems have been installed for just 


“about every kind of flammable liquid 


and electrical hazard you can think of 
—and scores of Class A hazards as 
well. Fire savings to industry total up 
to many millions of dollars. 


CARDOX applies carbon dioxide as 
readily in tons as in pounds. Under 
the overwhelming attack of CARDOX 
CO» little fires are snuffed out in- 
stantly, big fires almost as fast. 


CARDOX’ unique experience in low 
pressure carbon dioxide is at your 
disposal. A survey of your hazards 
and our frank report costs you nothing 
—can be the first step toward turning 
fire in your plant into an incident 
instead of a disaster. Write us, please. 


*Covered by Patents Issued & Pending 
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The National Fire Protection Association is a 
non-profit technical and educational organization 
devoted to the reduction of loss of life and property 
by fire with more than 14,000 members. The 
Quarterly is one of the publications regularly pro. 
vided to members. Other membership publications 
include a monthly Fire News, Advance Reports and 
Proceedings of the Annual Meetings, a Year Book, 
and many leaflets, pamphlets and posters issued 
throughout the year on fire prevention and control. 


Technical committees of the Association develop 
means to safeguard life and property through the 
publication of standards covering all phases of fire 
prevention and protection. Your membership in the 
Association (annual dues $12.50) affords an oppor- 
tunity to keep abreast of these developments and, 
by being a member, you help support this humani- 
tarian activity. Popular educational literature on fire 
safety is constantly being produced by the NFPA 
for distribution through its members to the general 
public. 

All members of the Association and the public 
are invited to NFPA meetings. The following dates 
are now on the Calendar: 


NFPA Calendar 


1952 
June 9-13 Annual Meeting, Hotel Statler, N. Y. 
Dec. 1-3 Regional Meeting, Houston, Tex. 
1953 
May 11-15 Annual meeting, Palmer House, Chi- 


cago. 

The closing date for articles submitted for the 
Quarterly is the 15th of the month preceding 
publication. 
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Acme 
Although located in the large American city of Indianapolis, the clothing store in this 
building had no interior stairways between the third and fourth stories. Since the elevator 
could not be used and smoke and flames reportedly made the outside fire escape impassable, 
it was only due to the efficient efforts of the fire department using ladders that the eight em- 
ployees in the alterations department were rescued from fourth story windows. 

The story of the fire itself has been told many times — basement origin, no sprinkler pro- 
tection, unprotected vertical openings, false store front, concealed ceiling spaces. The owners 
of the store had taken the precaution to install a central station supervised automatic fire 
detection system but had neglected to take certain other steps necessary to protect life, limit 


fire spread and to assure prompt extinguishment. 





Elizabeth, N. J.— Incredible Coincidence! 


The laws of probability, according to 
one aviation safety engineer, would have 
ruled out what happened in Elizabeth 
except once in 36,000,000 years! The 
Elizabeth Fire Department only knows 
that in two months they had to fight three 
aircraft crash fires in an area a mile and 
a half long and a quarter of a mile wide. 
These three accidents caused 119 deaths 
and at least 51 were injured. Eleven 
of those killed were residents of the build- 
ings struck. Property and aircraft losses 
and presently known life insurance claims 
indicate an aggregate monetary loss of 
about $3,500,000. 


This report based on information supplied 
by Mr. Robert R. Kalkman (Continental Insur- 
ance Co.) and Deputy Chief Edward F. Deig- 
nan, Elizabeth Fire Department. 


Associated Press Newsphoto 


Particularly notable about the accidents 
was that the only common denominator 
linking the three was that each of the air- 
craft involved was attempting to enter or 
keep within the traffic pattern of the same 
runway at Newark Airport. Two had just 
taken off and, because of in-flight difficul- 
ties, were seeking to return for emergency 
landings. 
normal instrument approach when it sud- 


The third was attempting a 


denly went out of control and crashed. As 
a result of these three accidents, Newark 
Airport was closed by the operator, the 
Port of New York Authority, until a full 
investigation could be made. At this writ- 
ing, the Airport is still closed except “for 
limited use by the U. S. Air Force.” 


Newark Airport Runway 


No. |, 2 and 3 Crashes. Air view of Elizabeth showing Newark Airport in the background. 
For 23 years aircraft operated from this airport without an accident in Elizabeth until these 
three occurred within two months. The Jan. 22 accident was |'/2 miles from the site of the 


Feb. 1! crash. 
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“The News” 


No. | Crash. Investigation revealed that this in-flight fire of a C-46 which crashed in 
Elizabeth, N. J. on Dec. 16 was caused by failure from fatigue of No. 10 cylinder's hold-down 
studs due to improper installation of their nuts. No engine fire extinguishing system was pro- 
vided and the engine fire caused wing structural failure which caused the uncontrolled crash 


and death to 56. 


Other cities also sustained “within- 
limits” crashes during the year—Chicago, 
Seattle, and Denver to mention only the 
most outstanding examples. In each of 
these situations, as in Elizabeth, the prox- 
imity of airport facilities to the built-up 
area were factors in the accidents. Not 
always have airports been located where 
they expose existing densely populated 
areas; in some notable cases, airports have 
attracted extensive housing and industrial 
developments to their environs on pre- 
viously undeveloped land, particularly 
those airports which boast aircraft produc- 
tion or maintenance facilities within their 
confines. These zones might well be con- 
sidered ‘‘accident-prone’” under certain 
conditions (depending on flight patterns) 
but no city is immune to certain kinds of 
aircraft accidents where descent is uncon- 
trolled. Small towns like Morningside, 
Maryland, and Temple City, California, 
had crashes during 1951 quite unrelated to 


airport proximity. But, it was Elizabeth, N. 
J., which has brought the matter into focus. 


No. | Elizabeth Fire 

The first agident occurred at 3:09 P.M., 
Dec. 16, when a twin-engine C-46, oper- 
ated by Miami Airlines, crashed soon after 
takeoff, following an uncontrolled engine 
fire in flight which, subsequently, caused 
wing structural failure. This was an un- 
controlled descent. Weather was good and 
not a factor. All 56 occupants of the air- 
craft were killed. ° 


Fire Alarm for No. | 

Before the first crash, a Captain of En- 
gine Co. No. 7 of the Elizabeth Fire De- 
partment noted the burning C-46 in flight 
and his Company responded when it was 
apparent that the aircraft would crash 
close to quarters. Four street alarm boxes 
were pulled by citizens in rapid succession 
and automatic multiple box alarm response 
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ELIZABETH, N. J. — INCREDIBLE COINCIDENCE! 


brought 10 companies and 80 men from 
the Elizabeth Fire Department. Some 10 
to 15 minutes after the crash a Port of 
New York Authority crash truck from 


Newark Airport reached the scene, almost 
2 air miles from the airport. 


Crash Impact Conditions 
The C-46 was out-of-control when it 
began its sharp descent, a wing having 
failed in flight. The aircraft struck a cor- 


MIAMI AIRLINES C-46 ACCIDENT 
ELIZABETH, N.uJ. 


DECEMBER [6, I95! 


Adopted 
for NFPA Quarterly 
from drawings made by 
ROBERT R. KALKMAN 
NFPA Member 
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ner of an unoccupied frame building, de- 
molished a 2-story brick storehouse, over- 
turned and landed on its back in two feet 
of water near the east bank of the Eliza- 


beth River. (See Figure 1.) 


Fire and Rescue Problems 
Even when the first companies arrived 
at the site of the first crash, fire heavily in- 
volved the partly submerged C-46 as it 
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Figure | — Crash No. |. The black rectangles represent fire equipment positioned around 
the accident site. 
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rested in the shallow waters of the Eliza- 
beth River. The two-story brick ware- 
house was badly wrecked and was also 
heavily involved in fire. It was quickly 
evident that all the occupants of the air- 
craft had been killed by the impact. 
Thirty-five of the 56 had been catapulted 
from the aircraft and were found in one 
mass on the east bank of the river. Two 
30-foot ladders were lashed together, truss 
side up, and planks were placed over the 
rungs to serve as a bridge for litter bearers 
to transport the bodies from the east bank 
to waiting morgue vehicles. No victims 
were found in the aircraft after the fuse- 
lage was raised and overturned. Despite 
the pre-crash response of Engine Company 
7, and immediate box alarms, rescue op- 
portunities were not present. 


No. | Fire Fighting 
At the first accident, because of the fear 
of floating unburned gasoline on the 
River, the Elizabeth Fire Department did 


Acme Photo 

No. | Crash. The C-46 crashed into this storehouse (a former Pumping Station) causing 
a severe fire and its almost total destruction. The fuselage main section came to rest a few 
feet beyond on the edge of the Elizabeth River. 
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not use foam on the aircraft and the water. 
borne gasoline spill fire. Hose streams 
were used to subdue the intense convective 
and radiated heat. Fog-foam and foam 
was used by the Port of New York Au. 
thority crash truck. 

Several 214-inch hose lines were 
stretched from Westfield Avenue to both 
sides of the River. Lines on the east side 
were used to wet down buildings seriously 
exposed to the radiated heat. Lines on the 
west bank were principally used on the 
burning brick storehouse. Two lines from 
a hydrant on Golden Street prevented fire 
spread to the frame garages communicat- 
ing to the south. While the fires were 
practically extinguished within 60 minutes 
it took nearly 12 hours to remove all the 
victims. Fire Department services termi- 
nated at 3:30 A.M., 12 hours after the 
accident. This accident, unlike the other 
two, did not cause loss of life to anyone 
on the ground as the buildings struck 
were unoccupied. 
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Elizabeth Fire No. 2 
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AMERICAN AIRLINES 
CONVAIR ACCIDENT 
ELIZABETH, N.v. 


JANUARY 22, 1952 


Adopted for NFPA Quarterly 
from drawings made by 
ROBERT R. KALKMAN 

NFPA Member 
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Figure 2 — Crash No. 2. The black rectangles represent fire equipment positioned around 
the accident site. 


The second accident occurred at 3:44 
P.M. Jan. 22 as an American Airlines 
“Convair” was making an instrument 
landing approach to Newark Airport. All 
23 occupants of the aircraft and 7 on the 
ground were killed. The exact cause of 
this accident has not been officially re- 
vealed. Failure of a vital control surface 
might have been responsible as the change 
in the aircraft’s attitude was sudden, the 
descent sharp and the pilot had no time 
to radio any difficulty. Weather was un- 
favorable; when the accident occurred 
there was a 400 ft. ceiling, intermittent 
fain, 114 mile visibility, and a 14 MPH 
wind, 


Answering a succession of box alarms, 
10 pieces of Elizabeth apparatus and 160 
men responded to the Convair accident 
site. A ‘‘recall signal’ brought Chief Offi- 
cers to the scene and again the Port Au- 
thority dispatched its crash truck. Roselle 
Park Fire Department also saw action in 
this second accident. 


No. 2 Crash Impact Conditions 
It is assumed that the Convair was also 
out of control when it struck three dwell- 
ings, completely demolished one, and 
damaged beyond repair a three-story brick 
building housing a store. (See Figure 2.) 
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International News Photo 


No. 2 Crash. The aircraft must have been in a rather steep descent attitude to avoid a 
wider path of destruction. The Elizabeth Fire Department did a remarkable job of protecting 
exposed wood dwellings on the perimeter of the fire area. 


Telephone wires surrounding the crash 
site along the streets were not knocked 
down. 


No. 2 Fire and Rescue Problems 

Fire companies responding to the sec- 
ond accident found the remains of the air- 
craft and the 214-story wood dwelling 
burning fiercely. Another dwelling (a 
concrete block structure to the rear of the 
initial dwelling struck) and the three-story 
brick store were enveloped in smoke and 
flames as the result of a volume of gaso- 
line that had penetrated the buildings fol- 
lowing the impact. The 2!4-story frame 
duplex dwelling at 312-314 Williamson 
Street was burning rapidly in the attic 
corner which was also struck by the air- 
craft. 


It again appears that all 23 occupants of 
the aircraft were killed outright. Six occu- 
pants of the buildings struck were killed 
immediately and 1 died later in a local 
hospital. The fire department directed its 
first efforts to determining whether there 
was anyone alive in either the aircraft or 
the structures. Those occupants found 
dead were located in 306 and 310 Wil- 
liamson Street. 


Fire Fighting 


Following the second crash, the task 
was to confine the fires to the involved 
structures after determining no rescues 
could be accomplished. These fires gained 
their initial rapid spread by being started 
with sprayed gasoline from the rupture of 
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the aircraft fuel tanks. The direction of 
the wind towards exposed dwellings 
prompted the use of a deluge set that was 
put in position opposite 310 Williamson 
Street. Hand lines were advanced after the 
fire had been subdued sufficiently in these 
two buildings. 

Simultaneously, other fire crews at- 
tacked the fire in the crushed dwelling in 
which the bulk of the aircraft wreckage 
rested. The Port Authority crash truck 
used two foam lines on the burning air- 
craft, but most of the extinguishment 
was secured with 214-in. hose lines (a 
total of 13 used). The effectiveness of the 
“stop” secured is made evident by the 
post-fire aerial photo which also shows 
how close the accident site was to two 
large schools which were fortunately 
missed. All fires were practically extin- 
guished in 90 minutes, although mopping 
up and digging into the debris kept fire 


United Press-Acme Photo 
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fighters at the scene until 1:30 A.M. when 
it appeared that all bodies had been recov- 
ered. (Two additional victims were found, 
however, on the following day.) 


No. 3 Elizabeth Fire 


Number three occurred Feb. 11 at 
12:20 A.M. when a four-engine National 
Airlines DC-6 crashed soon after take-off 
following power failure of No. 4 engine 
and the unexplained reversal of the pro- 
peller of No. 3 engine. 

This was the only accident of the three 
where some of the occupants of the aircraft 
survived. Twenty-six of the occupants 
were killed outright, 3 died later as a re- 
sult of injuries and 37 escaped. Four resi- 
dents of Elizabeth were fatally injured. It 
is probable that survival was made possi- 
ble in this accident since the deceleration 
was in stages and a twenty-foot long aft 
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No. 2 Crash. Close up of the main fire area shows how the brick store was gutted and the 
dwelling initially struck flattened. To the extreme right, it will be observed that this seriously 
exposed dwelling was protected from fire damage on the ground floor level. The attic floor 
to the rear was brushed by the aircraft and set afire but the Fire Department succeeded in 


preventing spread. 
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NATIONAL AIRLINES DC-6 ACCIDENT 
ELIZABETH, N.J. 
FEBRUARY II, 1952 
Adopted for NFPA Quarterly from drawings made by 


ROBERT R. KALKMAN 
NFPA Member 


Figure 3 — Crash No. 3. The black rectangles represent fire equipment positioned around 
the accident site. 


portion of the fuselage broke away from 
other parts of the aircraft and was not in- 
volved in fire. 


Fire Alarm 

A radio car of the Hillside Police De- 
partment was cruising about a block from 
the accident site of the February 11 crash 
and gave the first alarm, to the Hillside 
Fire Dept., for the third accident. (Hill- 
side and Elizabeth have common borders 
within a block of the site.) The Elizabeth 
Fire Dept. was notified by a telephone 
alarm. Within 3 minutes, the complete 
first alarm companies were on the scene 
and a third alarm was sounded 6 minutes 


later. Elizabeth sent 10 companies and 
145 officers and men; Hillside and Roselle 
Park responded with a total of 5 compa- 
nies; the Port Authority again sent its 
crash truck. 


Crash Impact Conditions 

The DC-6 first came in contact with the 
top of two trees in front of the Elizabeth 
Red Cross Headquarters, knocked down 
an antenna on the top of this building, 
and then struck the roof gooseneck of one 
of the fire escapes on the south side of the 
56-family apartment building at 650-660 
Salem Avenue. A wing section dropped 
in the apartment courtyard when the air- 





ELIZABETH, N. J. — INCREDIBLE COINCIDENCE! 


United Press Photo 


No. 3 Crash. The path of destruction fortunately did not include the Janet Memorial 
Home (upper center). Figure 3 shows technical details of the crash area. Note how aircraft 
was diverted to miss other buildings as a result of the impacts. 


craft struck and moved several inches the 
entire top story wall section at the north- 
east corner of the south stairway, skidded 
across the roof, demolishing an eight-inch 
cinder block, brick coped fire wall and 
tore down a section of the rear wall about 
five feet in depth and approximately 
eighty feet in length. This wall fell on 
automobiles parked in the rear of the 
building. 

The impact with this building slowed 
the plane somewhat but in its further 
descent it snapped off several trees in the 
teat of the apartment, struck and skidded 
along the open ground behind the Janet 
Memorial Home, and, leaving engines and 
pieces of wing and tail behind, finally 
came to rest when a portion of the fuse- 
lage (about 20 ft. in length) uprooted a 
tree (three feet in diameter) and was in- 
vetted across the street from 700 West- 
minster Avenue. From Figure 3, it will 


be noted that apparently each object struck 
turned the aircraft slightly to the right and 
thus it passed dwellings it might well have 
otherwise demolished and this fact also 
probably saved the lives of those who sur- 
vived the crash in the aft section of the 
fuselage. 


No. 3 Fire and Rescue Problems 

As firemen reached the scene of the 
third accident, a severe fire was in prog- 
ress in the apartment house and its court- 
yard, involving building contents on the 
top floor, the cockloft and about 2,350 gal- 
lons of gasoline in the wing which fell 
into the yard. Other fires were in the open 
around the parts of wreckage as shown in 
Figure 3. Fortunately, the aft section of 
the fuselage, where survivors were found, 
was not involved in fire. Other, less for- 
tunate, occupants of the DC-6, were found 
in an area of about 200 ft. by 850 ft., with 





NFPA QUARTERLY — APRIL 1952 


Associated Press Photo 


No. 3 Crash. The unburned portion of the fuselage where the survivors were located. 
This section came to rest after breaking the trunk of a three-foot diameter tree. Those who 
escaped apparently had their seat belts attached. 


indications that some had been catapulted 
as far as 650 ft. following the impact. 

The burning wing cut off normal egress 
from one stairway in the apartment. One 
of the 4 victims who occupied the building 
was apparently trapped in a hallway and 
burned to death. The others were seem- 
ingly killed by the falling walls; their 


United Press Photo 


bodies were badly burned before they 
could be reached. 

Occupants of the aircraft who survived 
reported that after the initial impact with 
the apartment building, flames entered the 
fuselage and inflicted serious burns on 


passengers even before the aircraft came 
to rest. 


No. 3 Crash. The burning apartment house which the DC-6 struck looks totally involved 
but actually only six apartments were severely damaged. The dropping of a wing in the apart- 
ment courtyard containing over 2,000 gallons of gasoline complicated fire fighting activity. 


Four occupants of the apartment lost their lives. 
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No. 3 Fire Fighting 

Following the third crash, Elizabeth 
Fire Department personnel concentrated 
on the apartment building after size-up 
showed other fires were in the open and 
all survivors removed from hazardous 
areas. Hand lines were effectively used to 
prevent the spread of fire in the apartment 
to lower floors while an aerial was used as 
a water tower to knock down the bulk of 
the fire in the cockloft. An excellent 
“stop” was again made, only 6 apartments 
being severely damaged. Special attention 
had to be given to the burning wing sec- 
tion and the burning automobiles. 


The Port Authority crash truck used fox 
foam on the outdoor major fire area in- 
volving aircraft parts. They were assisted 
by the Elizabeth Fire Department using 
foam and water fog. It is estimated that 
about 4700 gallons of gasoline from the 
aircraft’s fuel tanks fed these fires. Some 
of the aircraft’s fuel had been dumped 
intentionally by the pilot before the air- 
ctaft actually crashed. Residents 3 blocks 
away reported a gasoline ‘‘shower’’ but 
no fires occurred. 


Fire fighting in various sections of the 
crash area continued for about four hours. 
Fourteen 214-inch hose streams were used 
plus foam, fog-foam and turret streams 
Again, the situation was favorable to the 
extent that the aircraft missed many 
dwellings it might have struck, but, most 
important, the Children’s home. 


Summary of the Three Crashes 

Three accidents within two months in 
Elizabeth, N. J. did constitute an incredi- 
ble coincidence! Each accident involved a 
different type of aircraft! Each accident in- 
volved airborne difficulties, each different 
in basic cause! Experienced pilots could 
not prevent disaster in any of the three! 


321 


While Elizabeth’s proximity to Newark 
Airport can be cited as being the common 
denominator, these three accidents occur- 
ting in two months cannot be explained 
solely on this count against a background 
of over 23 years of operations at this air- 
port which produced no such previous 
accident! While similar accidents might 
have occurred anywhere along the air 
routes, the fateful timing of the airborne 
difficulties were beyond human control at 
the time such difficulties occurred. These 
in-flight failures, coupled with the altitude 
of the aircraft involved combined to over- 
come pilot skills and aerodynamic lift. 


The Elizabeth Fire Department and 
their cohorts did an admirable piece of 
work in each of the accidents. It was 
tragic that they did not have opportunity 
to perform rescue work, but this was 
through no lack of courage, determination 


or skill. The crash conditions simply made 
it impossible to save life in either of the 
first two accidents and, in the third, the 
survivors were either able to escape under 
their own power or were assisted by com- 
panions or local citizens. 


The news of the disaster by press, radio, 
and television prompted the convergence 
of auto and pedestrian traffic to the scene, 
seriously interfering with the work of local 
police, fire, medical and Red Cross ser- 
vices. Well-meaning civil defense units 
from outside Elizabeth were among those 
who heard these flashes and rushed to the 
scene. Such disasters showed that as long 
as civil defense units are solely under mu- 
nicipal control, there is need for effective 
machinery to control intercity disaster 
work by civil defense personnel. 

Not all aircraft accidents are like these 
three and local fire departments should not 
dismiss rescue operations, just because of 
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these occurrences. NFPA pamphlets 402* 
and 403* are recommended for study on 
this subject as well as NFPA Aviation 
Bulletin No. 80+ giving tentative recom- 
mendations on “Aircraft Rescue and Fire- 
Fighting Techniques for Municipal and 
Rural Fire Departments Using Conven- 
tional Fire Apparatus and Equipment”’ and 


*Copies available from the Association at 35¢ 
and 50¢ respectively. 
+Copy available from the Association at 50¢. 
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the April 1952 and Sept. 1951 issues of 
FIREMEN magazine.}7 


Other Aircraft Fires 


There has been a total of 58 aircraft 
accidents involving fire reported to the 
NFPA during the period Jan. 1, 1952 to 
April 14, 1952. These 58 accidents have 
been responsible for 379 deaths. 


+tReprints available from the Association for 
25¢. 


South Portland Dwelling Fire 


Modern fire departments are doing an 
increasingly efhcient job of fire fighting, 
but all too often fail to get proper credit 
for their good work. The spectacular 
large loss fires get the publicity while the 
fires that are extinguished with small loss 
don’t make the headlines. Here is one 
such operation which reflects credit on the 
Fire Department. 

A telephone alarm was received at 9:55 
A.M. on December 28, 1951 from the first 
floor tenant of a 214-story, wood frame 
dwelling in South Portland, Maine. 

Fire Department response was with 
three: engine companies and one ladder 
company. Upon arrival, the dwelling was 
well charged with smoke. 


One 114-inch hose.lise was immediate- 
ly laid into the cellar,.and a booster line 
with a fog nozzle attached into the first 
floor. The ’cellar ceiling was metal lath 
and plaster but fire was showing where a 
smoke pipe: went through the ceiling from 
one of two hot air furnaces. Upon pulling 
the ceiling, fire fighters found the entire 
area back of the ceiling on fire. 

Simultaneously, other fire fighters were 
ventilating the first floor. They found the 
fire had extended up through the first floor 
walls, Portions of the wall were opened 
on the first floor and fog used to extin- 


guish flames’ within reach. 


A second booster was then ordered to 
the second floor. This floor was so heavily 
charged with smoke that men with masks 
could not operate due to lack of visibility. 
A Fire Department 3600 cubic foot per 
minute air mover was brought to the 
second floor and used at a window. In less 
than 90 seconds, the air was clear enough 
so that the men could operate without 
masks. Salvage covers were then laid as 
the second story ceiling and one wall was 
pulled and the concealed fire extinguished 
with the single fog nozzle. 


Roof boards on the house were not 
matched and the fire, passing up through 
the non-firestopped walls, communicated 
through the cracks in the roof boards to 
old wooden shingles that had been cov- 
ered over by a new non-combustible roof 
covering. " : 

Amazingly enough, only 60 gallons of 
water was used on the first floor and 75 
gallons on the second floor to accomplish 
the effective extinguishment noted. The 
damage to the building was estimated at 
$2737, about 32% of the sound value of 
the property. The loss to the contents was 
$10. That’s right,-only $10! One pair of 
nice, new nylon curtains got too close to 
the air mover and came out in shreds. 
Chief Horace S. Jose réports that the lady 


of the household was furious! 





Fire Protection For Chemicals 


(fa p1 
Charles W. Bahme 

Epiror’s Note: The following article compsises~asmalt-part 
of a manuscript prepared by Mr. Bahme for class instruction in fire 
protection engineering and for the training of members of the fire 
service charged with responsibility of safeguarding life and prop- 
erty against the fire and explosion hazards of dangerous chemicals. 
It should also be valuable reference material for the industries 
concerned with the manufacture, storage and transportation of 
chemicals, fire prevention authorities and others concerned with 
life and property safety. 

Rather than delay publication until the manuscript could be pub- 
lished as a unit, the NFPA plans to make the information available 
by serial publication in the Quarterly. Readers are invited to sub- 
mit their comments to the NFPA Executive Office. 

The recommendations in this article are those of the author 
and do not necessarily reflect the official recommendations of the 
National Fire Protection Association, the U. S. Navy or the Los 
Angeles Fire Department. 


Classes of Chemicals According to Hazard 


While it is difficult to make generaliza- 
tions about the various classes of chemicals 
as to whether or not they are usually 
hazardous, an approximate classification 
as to hazard is presented in Table 1. The 
Appendix* will contain a detailed list of 
more than 1,000 individual chemicals with 
indications of the degree of hazard of 
each. By way of preliminary consideration, 
the general classes of chemicals are sub- 
divided into three groups: 


Charles W. Bahme, member of the NFPA 
Committee on Hazardous Chemicals and Explo- 
sives, has been on active duty in the Office of the 
Chief of Naval Operations, in the capacity of 
Security Co-ordinator for the Navy. He has had 
more than 14 years of varied experience in the 
Los Angeles Fire Department, having been a 
firefighter, fire inspector, arson investigator and 
head of its Public Relations Bureau. He is an 
attorney, having membership in the California 
State Bar Association. At the time of Mr. 
Bahme’s recall to active duty by the Navy, he 
headed the Dangerous Chemicals and Explosive 
Detail of the Los Angeles Fire Department in 
which capacity he drafted the ‘Dangerous 
Chemicals Code’ for the city of Los Angeles. 

*Not published in this excerpt of Mr. 
Bahme’s text. 


1. Those which are generally non- 
hazardous, 

2. Those generally hazardous from a 
fire or explosion standpoint, and 


3. Those generally hazardous from the 
health standpoint. 

It should be kept in mind that some of 
these classes may have specific chemicals 
which fall into other groups; the organic 
compounds of many groups of chemicals 
are hazardous, although their inorganic 
types may not be; e.g., sodium chloride 
(table salt) is considered nonhazardous 
but the alkyl (such as ethyl or methyl) 
chlorides, and other organic chlorides 
such as acetyl chloride and vinyl chloride 
are very dangerous. Also, for purposes of 
this list, classes which are merely combus- 
tible are not placed in the hazardous list, 
although it is readily apparent that they 
may become so when in contact with cer- 
tain other classes, such as nitrates, chlo- 
rates, peroxides and other oxidizers. 





Table | 
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HAZARDS OF CLASSES OF CHEMICALS 


Generally Non-Hazardous 


Benzoates 
Borates 
Bromides 
Carbonates 
Chlorides 
Citrates 
Formates 


Hyposulfites 
lodides 


Lactates 
Malates 
Malonates 
Molybdates 
Oleates 
Oxalates 
Palmitates 
Phosphates 


Generally Fire or Explosion Hazardous 


Acetals 

Acetates 

Acids 

Alcohols 

Aldehydes 

Alkali metals 

Amines 

Ammonium compounds 
Anhydrides 

Antimony compounds 


Azides and azo-compounds 


Bromates 
Carbides 
Chlorates 
Chlorites 
Chromates 
Chromites 


Health Hazardous 


Alcohols 

Acids, corrosive 

Alkalis, caustic 
Alkaloids 

Aniline dyes and inks 
Antimony compounds 
Arsenates 

Arsenic compounds 
Arsenites 

Barbituric acid derivatives 
Barium compounds 
Belladona derivatives 
Benzene and derivatives 


Ethers 

Fulminates 
Halogens 
Hydrides 
Hydrocarbons 
Hydrosulfides 
Hydrosulfites 
Hydroxides, solid 
Hypochlorites 
Hyponitrites 
a 
Iodates 
Manganates 
Metallic powders 
Nitrates 

Nitriles (see cyanides) 
Nitrides 


Chlorinated hydrocarbons 

Cresols 

Cyanides (or Nitriles) 

Cyanogen compounds 

Fluorides 

Fumigants 

Halogens (fluorine, bro- 
mine,, chlorine, iodine) 


Hydrocarbons (aromatic and 


halogenated) 
Hydroxides 
Mercaptans 


Phthalates 
Propionates 
Salicylates 
Silicates 
Stannates 
Stearates 
Sulfates 
Tartrates 


Nitrites 
Nitro-compounds 
Per-acids 
Perborates 
Perchlorates 
Permanganates 
Peroxides 
Persulfates 
Phosphides 
Picrates 

Pyrites 

Pyrophores 
Resinates of metals 
Resins 

Silicides of light metals 
Styphnates 
Sulfides 


Mercury compounds 

Metals—heavy and organo- 
metallic compounds 

Morphine—derivatives and 
preparations 

Oxalates 

Phenols, derivatives and 
preparations 

Phosphorous, or prepara- 
tions 

Radioactive substances 

Selenates 
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Data on General Classes of Chemicals 


Acetals 

Acetals are organic solvents (diethers 
of alkylidine glycols), generally soluble in 
water, and ranging in flash point from 
35°F. for dioxolane, to 310°F. for methyl 
“carbitol” formal. The group includes 
formal and butyrals. Acetals are used in 
synthetic rubber intermediates, plasticizers 
and solvents. 

Dichlorethyl formal, used in making 
self-sealing (bullet-proof) gas tanks, has 
a flash point of 230°F., and carries a 
poison label. Avoid contact with skin or 
breathing vapors. 


Acetates 

Most organic acetates, such as cellulose 
acetate, are flammable. Most normal ace- 
tates are freely soluble, and are readily de- 
composed by strong acids or heat. 

“Safety” film base, which is frequently 
cellulose acetate or cellulose acetate-buty- 
rate, is considered no more hazardous 
than paper, either from a flammability 
standpoint or toxicity of products of com- 
bustion. (It should be remembered, how- 
ever, that it is possible to inadvertently 
print the words “Safety Film” from an 
acetate negative on a nitrate print; a fire 
test, on a small piece, is one sure test.) 


Acids, Inorganic 

Hydrochloric, nitric and sulfuric acids 
ate the most common members of this 
class. Where the acid contains more than 
the usual number of oxygen atoms it is 
called a per acid —e.g., HCIO,, or per- 
chloric acid. The per acids are generally 
more dangerous, and usually the more con- 
centrated a per acid is, the more hazardous. 
(See per-Acids.*) 


*Not published in 
Bahme’s text. 


this excerpt of Mr. 


A strong acid is not necessarily a con- 
centrated acid. The strength of an acid in 
solution is determined by how much it 
will ionize in solution, and varies with 
different acids. 

The concentration of an acid depends 
upon the amount of water in which it is 
dissolved. Acetic acid could be very con- 
centrated, having little water of solution, 
but would still be very weak because only 
slightly ionized. 

Weak acids, such as acetic, carbonic, 
and lactic are poor electrolytes (not good 
conductors of electricity.) 

Not all acids ate corrosive; an example 
is boric acid, used for an eyewash. 

Most acids are solid rather than liquid, 
and are combustible, particularly the or- 
ganic acids. For example, formic acid 
(flash point 156°F.) and acetic acid (flash 
point 115°F.) are Class 3 flammable liq- 
uids, but solidify on cold days (47°F. and 
62°F. respectively). 


Hazards of Acids 


1. CORROSIVE ACTION ON SKIN — ofr 
so-called “burn” — e.g., H.SO,. 


2. TOXIC GASES GIVEN OFF — e.g., ni- 
tric oxides, hydrogen chlorides, etc. 


3. VIOLENT RUPTURE OF VESSELS. 

(a) Vapor pressure may cause carboy 
explosions; e.g., nitric, sulfuric, or hydro- 
chloric acids, or mixtures of them. This 
action may be caused by the carboys being 
too close to radiators, prolonged storage 
in sun, or radiated heat from fire. 

(b) Decomposition of acids, e.g. nitric 
and sulfuric acids, especially if warm, has 
been known to cause sufficient pressure to 
burst the strongest iron drums after a few 
hours exposure in the hot sun. 

(c) Formation of hydrogen may occur 
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when acids are kept in metal containers, 
particularly dilute solutions. Concentrated 
sulfuric acid is transported in steel drums, 
but if moisture is absorbed, hydrogen will 
form that may rupture the container vio- 
lently. (This recently occurred in a large 
drum of sulfuric acid in Los Angeles.) 

(d) Violent shock may liberate gas 
from solution and burst the container; and 
when one breaks, others nearby may do so. 

4. FirE Cause. When in contact with 
combustible materials certain inorganic 
acids may cause fire. Strong nitric acid, 
probably the most common offender, may 
not only generate sufficient heat to cause 
ignition, but in the case of straw, paper, 
sawdust, etc., may nitrate the material to 
the point where it may become explosive. 
This ignition does not usually occur at 
once, however, delay in ignition varying 
from 35 to 45 minutes for concentrated 
nitric acid on hay and straw to 3 hours for 
more dilute solutions. In handling a 
nitric acid spill which was ill-advisedly 
absorbed in sawdust by employees, no 
ignition was observed in the course of an 
hour. 

No record has been noted of hydro- 
chloric acid causing fires in contact with 
ordinary combustibles; and as for sulfuric 
acid, gratings and planks in battery manu- 
facturing shops have been charred from 
sulfuric acid spills, but very few cases of 
actual ignition have been reported. 


Emergency Action — Acids 
1. SPILLS 

(a) Ventilate the area quickly. 

(b) Use gas masks wherever toxic 
fumes such as nitric oxides are observed. 
Firemen have died as a result of breathing 
these orange-brown fumes for only a few 
minutes. 

(c) Use a neutralizing-absorbent mix- 
ture wherever obtainable;—e.g., sodium 
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carbonate (soda ash) and diatomaceous 
earth; (required to be provided near point 
of storage in airtight, labeled containers, 
in Los Angeles.) Small spills can be 
readily soaked up. If sawdust has already 
been used prior to arrival, mix in some 
soda ash or bicarbonate of soda to neu- 
tralize the acid and then scoop up the ab- 
sorbed liquid and place it in a metal cov- 
ered container pending final disposal; if 
sawdust is not neutralized, soak with 
water, and warn occupants against burn- 
ing it in an incinerator. 

(d) Flush spills with large volumes of 
water if out of doors or in areas where 
water will not cause additional damage. 
Flooding is not recommended for acid 
spills in chemical storerooms. A small 
amount of water may cause heating and 
violent spattering of water-reactive chemi- 
cals which may be present, such as calcium 
oxide or sodium hydroxide. The heat 
generated when a small amount of water 
is thrown into a tank of sulfuric acid may 
form steam and cause violent eruption. 

(ec) Throw on dirt, sand, talc, etc., 
where no neutralizer or water is available. 

(f) Protect skin from burns — if sul- 
furic acid gets on hands, wipe as much as 
possible off on a rag; next clench fists (to 
keep out moist air) and go to a bucket of 
water or hydrant and rinse. 

(g) Protect clothing — rubber boots 
are suitable for most mineral acids. 


2. IF CarBoy Is BROKEN 

(a) Neutralize, flush or absorb as indi- 
cated above. 

(b) Move other carboys from the spill 
area, using care to avoid breakage. 


3. CONTAINERS ExPOSED TO HEAT 

(a) If drums and carboys are exposed 
by radiated heat from fire, keep them cool 
with water spray to prevent their bursting. 
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4. ACID PIPES 

In plants where acid is piped within 
the building in lead tubes (usually sus- 
pended from ceiling or fastened to over- 
head supports), be careful to avoid any 
dripping acid. Heat-actuated shut-off 
valves on such lines help to reduce this 
danger. 


5. OPEN VATS 

Where open vats are present in build- 
ings involved in fire— 

(a) Avoid falling in—(should be cov- 
ered at end of working day). 

(b) Avoid throwing direct streams 
into tanks which may cause violent reac- 
tion or spattering. (Cases have been re- 
ported of empty drums which formerly 
contained oleum, for example, blowing up 
when hose streams were turned into 
them.) 


6. GRAVITY TANKS 

Where acid gravity tanks are on top 
of or inside of a building involved in 
fire, unprotected metal supports should be 
kept cool to prevent their collapse; keep 
out from under them. 


Acids, Organic 


The heavier organic acids resemble hy- 
drocarbons in character, and are not very 
soluble in water. They are sometimes re- 
ferred to as ‘‘fatty acids,” for some occur 
naturally in animal fats; today most are 
made synthetically. Their derivatives are 
used in synthetic flavors, plasticizers, anti- 
septics, etc. They are generally stored in 
glass jugs, 5 and 12 gal. carboys, and 55 
gallon stainless steel drums. 

Most common of the organic acids is 
acetic acid, which is the base of acetate 
rayon, lacquers, plastics and motion pic- 
ture safety film. Dilute acetic acid does 
not injure textiles, and so is used in laun- 
dry and textile industries. 
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The fire hazard of organic acids consists 
largely in their being combustible. 

The following organic acids are all 
soluble in water; respective flash points of 
the undiluted acids are as indicated: 

Acetic 115°F. 
Butyric 170°F. 
Ethylbutyric 210°F. 
Caproic 25°F. 
Ethylhexoic 260°F. 


Alcohols 


Alcohols are usually volatile and flam- 
mable. The flash point may vary from 
52°F. for methyl (wood) alcohol, to 
100°F. for butyl; ethyl (or grain) alcohol 
has a flash point of 55°F; most alcohols 
are required by the ICC to bear a red label. 
In general alcohols have a specific gravity 
of about 0.8; a vapor density of 2.5 to 3; 
and an explosive range of 3.5 to 18 per 
cent volume in air. The lower alcohols 
(with few carbon atoms) are readily solu- 
ble in water. 

Alcohols are probably the most impor- 
tant industrial group of organic chemicals. 
The lower alcohols (with from one to 
three carbon atoms) ate used in anti- 
freeze compounds, germicides, and anti- 
septics. Methanol (CH;OH) is the only 
alcohol that will dissolve cellulose nitrate. 

The sulfate salts of the higher alcohols 
are used as wetting agents, emulsifiers and 
cleansing agents. 

When dehydrated, alcohols yield ethers. 
They react with acids to form esters, and 
are easily oxidized to form aldehydes, 
ketones and organic acids. When com- 
bined with aldehydes they form acetals. 

“Proof” indicates the alcoholic content 
of spirits and liquors. Spirits containing 
50 per cent of alcohol by volume is known 
as “100 proof” in the United States; in 
England spirits containing 57 per cent al- 
cohol by volume is ‘100 proof.” Proofs of 
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the more common alcoholic beverages 
range from 50 to 140. 

Since ethyl alcohol is the kind used in 
beverages, the term ‘‘alcohol’”’ as common- 
ly used usually refers to ethyl alcohol. 
When ethyl alcohol is made unfit for 
human consumption, it is denatured by 
adding other liquids with a similar boiling 
point (to prevent their being easily dis- 
tilled off), e.g., aniline oil, animal oil, 
benzene, butyl alcohol, pure wood alcohol, 
gasoline, pine oil, sulfuric acid. 


Hazards of Alcohols 

Butyl and methyl are two of the poison- 
ous alcohols, acting even upon the skin. 
Alcohols should not be mixed with silver 
nitrate or mercury nitrate as explosive ful- 
minates may be formed; nor with strong 
oxidizing acids; e.g., perchloric or per- 
manganic, for they may spontaneously ex- 
plode; their addition to highly concen- 
trated hydrogen peroxide (H,O.) forms 
powerful explosives which can be de- 
tonated by shock. 

A mixture containing less than 15 per 
cent alcohol will not burn continuously, 
even if heated to its boiling point. Higher 
concentrations must be diluted nearly to 15 
per cent before fires go out, depending 
upon the temperature of the burning 
liquid. 

Alcohol-water mixtures containing more 
than 20 per cent alcohol are flammable; 
hence, some wines stored in closed tanks 
create an explosive atmosphere when the 
liquid is at temperatures between 60°F. to 
100°F., depending upon the concentra- 
tion of alcohol. 

Precautions in handling alcohols are 
generally the same as for any flammable 
liquid, and the fire fighting aspects are 
also similar, except that extinguishment 
can be expected by dilution with water as 
well as by cooling and smothering, and an 
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“alcohol-type” foam powder is required. 

Toxicity of methanol (methyl alcohol) 
vapors are about the same as for toluol and 
banana oil (amyl acetate) which is 200 
ppm maximum permissible concentration 
for an 8-hour exposure. Ethyl alcohol 
vapor has a toxic threshold of 1000 ppm 
(the same as for butadiene). 


Aldehydes 

Aldehydes are usually volatile, flamma- 
ble, soluble in water, and have a sharp 
penetrating odor. Liquid acetaldehyde, for 
example, has a flash point of -17°F., and 
an explosive range of 4 to 57 per cent by 
volume in air. 

When oxidized, aldehydes become 
acids, and when reduced, become alcohols. 
They possess the widest range of chemical 
activity of any class of organic chemicals, 
and are used extensively in organic syn- 
theses and in making dyes, perfumes, plas- 
tics, synthetic resins, etc. 

Water can be used in fighting aldehyde 
fires, the same as for alcohol; care should 
be taken to avoid prolonged breathing of 
fumes. 


Alkali Metals 

Alkali metals are the chemical elements 
lithium, sodium, potassium, rubidium and 
cesium. All are very light, having a low 
specific gravity, and a low melting point; 
they are silver-white and ductile, and react 
vigorously with water to form hydroxides. 

Most of these metals are shipped in 
sealed, airtight containers, drums or in 
tank cars; occasionally they are kept under 
a hydrocarbon liquid, such as kerosene, to 
avoid accidental exposure to the air. 

Molten sodium is used in large quanti- 
ties in treatment of metals, and has many 
other industrial uses, including the manu- 
facturing of indigo dyes and as a heat 
transfer medium in exhaust valves. 
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Storage of Alkali Metals 

Alkali metals should be kept in a dry, 
fire-resistive building; and where the 
quantity is large, the storage space should 
not be used for any other purpose. 

Alkali metals should not be stored in 
basements, nor in rooms where they may 
be exposed to water; this does not preclude 
the storage of small sealed containers, such 
as ate found in laboratory stockrooms, in 
an area equipped with an automatic sprin- 
kler system, but storerooms used exclusive- 
ly for the storage of such materials should 
not be sprinklered. Store separately from 
acids, flammable liquids, combustibles, ex- 
plosives, and oxidizing materials. 


Hazards of Alkali Metals 

These metals are all readily flammable 
at relatively low temperatures, and some, 
such as sodium, potassium and rubidium, 
ignite when moist. All decompose water 
violently to yield hydrogen, and in the 
case of potassium (K), rubidium (Rb), 
and Sodium (Na), ignite explosively. 

Fumes in the form of finely divided 
caustic which are given off upon hydrolyz- 
ing in the air, irritate nose, throat, skin. 

In contact with the skin, burns are pro- 
duced; these burns should be washed with 
volumes of cold water before being neu- 
tralized with vinegar or dilute acetic acid. 
The affected part should then be coated 
with a burn ointment and medical atten- 
tion sought. Eye burns should be washed 
with cold water followed by a 3 per cent 
boric acid solution; seek medical attention. 


Fire Fighting—Alkali Metals 

Care should be taken to avoid wetting 
containers which are not sealed air-tight, 
for the action of water on exposed sodium, 
for example, would only make the situa- 
tion worse. According to one of the manu- 
facturers of sodium (who asserts that it 
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is shipped in quantities ranging as high 
as 80,000 pounds) the preferred mate- 
rial for extinguishing sodium fires is fine, 
dry, soda ash. Throwing liberal quanti- 
ties of this material over the surface of the 
burning sodium will quickly extinguish 
the fire by absorbing the moisture present, 
and cold sodium, particularly when an 
oxide covering has formed over the sur- 
face, will not burn spontaneously in air 
unless it is finely divided. 


Special chemical compounds, such as 
G-1 powder, can be used. Dry sand is also 
satisfactory, but care must be taken, for 
sand may still be wet when it appears dry. 


Water, foam, soda-acid, carbon dioxide 
or carbon tetrachloride should never be 
used on fires involving sodium, potassium 
or the other alkali metals mentioned 
above. Carbon dioxide in any form as 
well as carbon tetrachloride, react violent- 
ly with hot sodium. 


Where the metal is submerged in hydro- 
carbon liquid, such as kerosene, a fire in 
the liquid can be extinguished by carbon 
dioxide, and there will be no reignition 
because the blanket of solvent vapor pre- 
vents the sodium from catching fire. 


Since the material melts at low tem- 
perature (e.g., sodium melts at 207°F.), 
care must be exercised even in applying 
dry powders so as not to cause any splat- 
tering of the molten liquid. 

When overhauling, be careful not to get 
alkali metals on the bare hands, in order 
to avoid serious burns. 


Remember, that if the sodium, potas- 
sium, etc. have been kept in airtight con- 
tainers in a proper fire-resistive building or 
cabinet, there is not so much likelihood of 
their offering any problem in fire fighting; 
water could be used as usual to extinguish 
any fire in other portions of the building. 
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Alkalis (Caustics) 

Caustic soda (NaOH) and caustic pot- 
ash (KOH or lye) are probably the most 
common of the caustics in use today; they 
ate shipped in both the solid and liquid 
form. In the solid form, the ICC does 
not regulate, but the liquids must be 
shipped in tank cars, tank trucks, steel 
drums, etc., according to ICC specifica- 
tions. Tank cars bear the DANGEROUS 
placard, and the other containers have the 
corrosive liquid label. 

The liquid form comes in various con- 
centrations, varying from about 50 per 
cent to 73 per cent by weight for caustic 
soda, for example. The solid form may be 
cake, flake, ground or powdered. 

Caustic solutions are extensively used to 
clean metals, in making soap, pulp and 
paper, textiles, rayon, manufacture of re- 
claimed rubber, etc. 

Storage of Alkalis 

Chemical Safety Data Sheets SD-9 and 
SD-10* give relevant data and precau- 
tions for the handling and storage of caus- 
tic soda and caustic potash, respectively. 

Caustics should be kept in a dry loca- 
tion, not below ground level, and, unless 
in water-tight sealed containers, should 
not be stored beneath automatic sprinklers. 
The storage building for large quantities 
of the solid materials should preferably be 
noncombustible or fire-resistive, in order 
to reduce the likelihood for need to em- 
ploy fire hose streams in areas where these 
materials are kept. 

Keep caustic alkalis away from acids, 
moisture, explosives, trichlorethylene, and 
combustible materials. 

Hazards of Alkalis 
Caustic soda, caustic potash, etc., are 


} *Published by the Manufacturing Chemists’ 
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noncombustible, but react with water to 
generate heat; this is also true of the con- 
centrated liquid solutions. With caustic 
soda for instance, boiling can be obtained 
by diluting 73 per cent solutions with 
water. 


The most severe hazard is the destruc. 
tive effect on living tissue. Deep painful 
burns are caused by contact of the solution 
on the skin . . . burns that may become 
running sores for years. A 10 per cent 
solution splashed in the eyes will perma- 
nently blind. A small fleck under the 
finger nail will be very painful. 


In contact with water, the very dry solid 
materials will react violently, generating 
heat which may be sufficient to ignite com- 
bustible materials under some conditions. 

Solutions of the caustic may generate 
hydrogen in contact with zinc, galvanized 
metals, or aluminum, for example, which 
may result in a hydrogen explosion if a 
source of ignition is present. Such an ex- 
plosion occurred in a large Los Angeles 
brewery in its enclosed bottle washing 
tanks; the hydrogen was apparently ignited 
by an electric motor near one of the vent 
holes. Another flash explosion occurred 
in a plant making a drain cleaner, when 
the apparently damp mixture of caustic 
soda, sodium nitrate and aluminum shav- 
ings gave off hydrogen in the 1000-Ib. 
mixer, and somehow was ignited. The 
situation was made worse when employees 
dumped a foam extinguisher into the 
hopper leading to the mixer, causing an- 
other flash, and followed with a straight 
stream from an interior standpipe hose. 
The whole building was filled with hydro. 
gen and white fumes when firemen ar- 
rived, and several of them were severely 
burned about the feet from wading (with 
ordinary shoes) in strong caustic solutions. 

- 
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Fire Fighting—Alkalis 

If the use of water is necessary to con- 
trol a fire where these substances are 
stored (and this precaution also applies to 
calcium oxide and calcium hypochlorite— 
with the added danger in the latter case 
that it yields oxygen) containers which 
ate effectively sealed will present no diffi- 
culty, but if any are open, or the mate- 
rials are exposed to water, they should be 
flooded thoroughly to obtain sufficient 
dilution to render the substances non- 
corrosive before the solutions reach the 
sewers. 

Be careful to avoid open vessels. At a 
fire in Milwaukee, a fire department officer 
lost his life when he slipped and fell into 
a vat of caustic soda. 

In overhauling, cover any open drums, 
and be careful not to get any of the mate- 
rial on the skin to avoid painful burns. If 
some is accidentally splashed on the skin, 
flood with water and apply vinegar or 
diluted acetic acid; then treat as a burn. 

Small spills of the caustic solutions can 
be washed off and then sprinkled with 
soda ash or bicarbonate of soda to remove 
the last traces. 


Alkaloids 

Many of these organic bases, such as 
morphine, strychnine, atropine, cocaine, 
and quinine, are of medical importance. 
However, they can be very poisonous, and 
vapors of the volatile compounds, toxic. 
Like most organic compounds, they are 
combustible. 


Amines 
Amines generally have a characteristic 
ammonia odor, are more water-soluble 
than alcohols, and generally more vola- 
tile. They are used as corrosion inhibitors, 
for purification of fuel gases by removal 
of hydrogen sulfide (H.S) or COs, and 
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in the formation of emulsifiers for 
polishes, cosmetics, insecticides, water 
paints and cutting oils. 


Fire Hazard of Amines 

Most of the amines will burn, having a 
wide variation in flash points; for exam- 
ple, ethylamine flashes below 0°F., butyl- 
amine has a flash point of 45°F., while 
most ate over 100°F., e.g., monoethanol- 
amine, which has a 200°F. open cup 
flash point. 


Ammonium Compounds 


Ammonium compounds have the NH, 
group in their formulas. Many are explo- 
sive, such as ammonium bromate, chro- 
mate, chlorate, dichromate, nitrate, nitrite, 
perchlorate, permanganate, _ persulfate, 
picrate, sulphnitrate, etc., being suscepti- 
ble to detonation by varying degrees of 
shock and sometimes by heat. Some are 
flammable and are skin irritants, such as 
ammonium dichromate, which when burn- 
ing in a small fire, gives a striking resem- 
blance to an erupting volcano, progressive- 
ly increasing in intensity and rate of 
propagation. Ammonium dichromate is 
also explosive in contact with various sub- 
stances. 

When properly segregated in storage 
from other oxidizers and also from flam- 
mable liquids, flammable solids, corrosive 
liquids, etc., the above compounds would 
not necessarily present an explosion haz- 
ard in case the storage building should 
become involved in fire. Be sure to ascer- 
tain the characteristics of the particular 
ammonium compound, however, for some 
are nonflammable and relatively nonhaz- 
ardous, such as ammonium hydroxide 
(aqueous ammonia — spirits of am- 
monia), while others like ammonium ni- 
trite are very unstable and will detonate at 
temperature above 158°F. 
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Fire Fighting—Ammonium Compounds 

Some ammonium compounds give off 
toxic gases when heated. Where large 
amounts of orange-brown smoke are pres- 
ent, use self-contained type of mask. 

Water from hose streams can be used 
effectively on water-soluble compounds, 
and practically all ammonium compounds 
are soluble, although some are coated to 
make them insoluble. Where a salt is in a 
molten state, however, water streams may 
cause spattering and steam eruptions. 

Where certain ammonium compounds, 
such as ammonium nitrate, are heavily 
confined, as in the hold of a ship, detona- 
tion may result during the course of the 
fire. If a ship containing large cargoes of 
ammonium nitrate becomes involved in 
fire, its removal should be commenced 
(from congested areas) before starting ex- 
tensive fire fighting operations. If flood. 
ing fails to extinguish the fire within an 
hour, it should be scuttled in a remote 
atea or be put to sea and the ship aban- 
doned when further fire extinguishing 
efforts fail to control the fire. (See Ferti- 
lizers* and Nitrates* for additional com- 
ments on ammonium nitrate.) 

Anesthetics 

An anesthetic (formerly spelled anaes- 
thetic) is a chemical used for producing 
a loss of sensation. A general anesthetic is 
one which affects the whole organism, 
such as ether, chloroform, or nitrous oxide, 
while a /ocal anesthetic is one which af- 
fects only a particular part of the body, 
such as ethyl chloride, novacaine, or 
cocaine, 

As indicated in Table 2, most of the 
commonly used anesthetics ate highly 
flammable, and have been involved in 
numerous surgery explosions and hospital 
fires. 


*Not published in this excerpt of Mr. 
Bahme’s text. 


Hazards of Anesthetics 

With the exception of ethylene, most of 
the anesthetic gases (including ether 
vapors) are heavier than air and may be 
catried by drafts to a source of ignition. 
Moreover, nitrous oxide or oxygen are 
often administered at the same time in 
order to maintain respiration, with the re- 
sult that the mixtures used have frequently 
a wide explosive range. 

Since the vapors of ethyl ether have an 
explosive range of 1.8 to 36.5 per cent in 
air, the vapor from a gallon bottle of ether 
may make 1,777 cu. ft. of air explosive; 
its vapors are 21% times as heavy as air 
and will travel along the floor where they 
may reach a flame, or any object heated to 
366°F., which can cause ignition. 

The formation of spontaneously explo- 
sive peroxides and ether hazards in gen- 
eral are discussed under Ether.* 

Although open flames under sterilizers, 
cauteries, radio knives, diathermy, elec- 
trical switches, breaking of light bulbs, 
etc., are some of the possible sources of 
ignition, the principal cause of explosions 
in operating’ rooms (and in the lungs of 
patients) is believed to be static ignition 
of these flammable anesthetic mixtures. 

The sources of ignition first mentioned 
can easily enough be eliminated, but the 
elimination of the static hazard is more 
difficult. Table 3 illustrates how easily 
static can be generated: 


Table 3 


Static Generation 
Voltage Generated 
1000-1500 
500 
2000-3000 
2500 


Activity 
Walking 20 ft. on the floor... . 
Sitting on stool 
Scuffing feet on tile floor 
Covering patient with blanket. . 
Pulling cloth cover off operating 


tables 3000-4000 


On the basis of tests reported in “Anes- 
thesiology,”” Volume 2, No. 2, March, 
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1941, it was recommended that static po- 
tentials in operating rooms never exceed 
1200 volts. (It was found that the gas 
mixture would not explode with a volt- 
age less than 1375 v. to ground or 1450 
v. to an ungrounded electrode. ) 


Reducing Static Hazard 
The principal methods suggested for 
reducing static hazard include: 


1. ELIMINATION OF “INSULATORS.” 
Materials which tend to impede the flow 
of static charges to objects of lower poten- 
tial, such as nonconductive rubber, wool, 
nylon, rayon, etc., should be kept out of 
the zones of danger. 


2. HuMmITy CONTROL. Although 
beneficial in preventing the building up of 
static potentials, the maintenance of a rela- 
tive humidity as high as 65 per cent can- 
not prevent the generation of static charges 
of sufficient potential to cause an explo- 
sion. 

3. INTER-COUPLERS. Devices having 
several leads employing one-half to one 
megohm resistance between leads and 
250,000 ohms to ground, are used to in- 
tercouple the patient, anesthetist, surgeon, 
and other assisting personnel, in order to 
equalize the static potentials between them 
and thereby prevent a static discharge. 
While there are certain advantages to 
these devices, their use has not eliminated 
all hazard (in the absence of further safe- 
guards), and hence is not recommended 
as an alternative for conductive flooring in 
the NFPA’s Recommended Safe Practice 
for Hospital Operating Rooms. 

4. CONDUCTIVE FLOORING. Conduc- 
tive floor covering, having not less than 
25,000 nor more than 500,000 ohms re- 
sistance to ground, together with the use 
of conductive rubber casters, conductive 
shoes, bonding of patient to table, and 


table to floor, etc., appears to be a satis- 
factory method of dissipating electrostatic 
discharges. 

Unless other precautions are taken in 
the electrical installations, there may still 
be some hazard from electric shock to per- 
sonnel; moreover, unless conductive com- 
pounds are used, the floor may be rendered 
nonconductive by a film of wax or similar 
material. 

5. Static INpicaTors. While not in. 
tended to replace any recommended safe. 
guard, devices can be used to test persons 
entering a room, and some will give an 
audible warning of approaching danger. 


Anesthetic Concentrations Used* 

When ether is given by open mask or 
closed system, it requires from 3 to 20 per 
cent concentration to effect anesthesia; 
cyclopropane in oxygen requires from 5 to 
30 per cent; ethylene in oxygen requires 
80 to 85 per cent which is above the explo. 
sive range. 

If the total amount of nitrous oxide and 
oxygen in the anesthetic mixture does not 
exceed about 30 per cent, the violent ex- 
plosions can be eliminated. 

Nonflammable concentrations of heli- 
um-oxygen-cyclopropane mixtures can be 
obtained in mixtures of 40 per cent or 
more of helium, 7 to 30 per cent oxygen. 
Oxygen must be kept to below 18 per cent 
when 10 per cent cyclopropane is present, 
and as the amount of cyclopropane is in- 
creased, the per cent of oxygen can be 
varied accordingly; e.g. if 30 per cent cy- 
clopropane is used, the amount of oxygen 
must be below 32 per cent. 

The explosive range for cyclopropane- 
nitrous oxide-helium mixtures is 21 to 

*Information in this section of the study on 


anesthetics was obtained 1 from U. S. Dept. of In- 
terior, Tech. paper 653, f 


Exptoston—Herards~0 
Combustible Anesthetics,” by G. W. Jones, R. 
E. Kennedy and G. J as. 
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30.3 per cent and cannot be made non- 
flammable. Nor can ether-nitrous oxide- 
helium mixtures be employed which are 
outside the flammable limits. 

However, according to the tests of Pro- 
fessor J. W. Horton* a mixture of oxygen, 
cyclopropane and ethylene in proportions 
of 40-40-20 is outside of the explosive 
range, and other adjustment of the propor- 
tions can be made to effect the desired 
degree of anesthesia while still maintain- 
ing sufficient oxygen for respiration. 

Department of Interior tests indicated 
that a satisfactory nonflammable anesthetic 
mixture can be obtained by the addition of 
helium in sufficient amounts to cyclo- 
propane and oxygen, and to cyclopropane- 
ether-oxygen mixtures. 

The Army Medical Corps has been do- 
ing development work on a nitrous oxide- 
pentothal combination, which has elimi- 
nated any explosion hazard; 80 per.cent 
nitrous oxide (or less) is sufficient to pro- 
vide the analgesia (without danger of 
anoxia), while the relaxation and anes- 
thesia is provided by the use of pentothal 
intravenously. 


Summary of Anesthetic Hazards 

Since many medical authorities still find 
that flammable anesthetic mixtures are 
highly desirable, their use should not be 
prohibited, but carefully regulated. 

Although the use of closed rebreathing 
systems for the administration of anes- 
thetic agents normally tends to restrict the 
hazardous region, the use of flammable 
anesthetics with mixtures of air, oxygen 
or nitrous oxide are nevertheless attended 
by considerable risk of explosion where 
basic safeguards have not been established. 
Such explosions may occur spontaneously 
when flammable gases and oxygen are in- 


DrMass. Institute of Technology, 1940; re- 
Ported on p. 322 of NFPA Handbook of Fire 
Protection, 10th Edition (1948). 
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advertently mixed under high pressure, 
and also by simple ignition. 

Although X-ray, electric cauteries, dia- 
thermy, etc., have initiated many explo- 
sions, these dangers are now fairly well 
recognized,** with the result that static 
discharge now appears to be the hazard of 
greatest significance. 

Maintenance of 50-60 per cent humidity 
in the operating room while tending to 
prevent the building up of static charges, 
does not appear to have entirely removed 
the possibility of explosion from this 
source. 

Mechanical ventilation of surgery rooms 
is also desirable, but appears to have had 
little effect on the type of anesthesia gas 
explosion that has resulted in fatalities. 

In the absence of a break in the tubing, 
leak in the apparatus, sudden removal of 
the mask, etc., the explosion zone for 
most anesthetics appears to be confined to 
within a foot or two of the patient’s face. 
Thus it is the mask area and not the room 
as a whole which is the danger point. 

Shock by defective electrical equipment 
seems to be almost as great a hazard as gas 
explosion to operating room personnel, 
unless the proper safeguards have been 
provided. 

The hazard of static generation can be 
lessened by the elimination of materials 
such as non-conductive rubber, wool, ny- 
lon, rayon, etc., from the operating room; 
its dissipation can be furthered by the use 
of conductive floors, shoes, bedding, cast- 
ets, etc., along with humidification. 


HP :00: A. Greene, M.D., New York, pre- 
ented papers on the above subjects in Surgery, 


Gynecology and Obstetrics (1942), Vol. 74, pp. 

259-265; 895-900. 

7 +W. P. Morrill, M.D., ‘Progress in Preven- 
tion of Anesthetic Explosions,” in Hospitals, 
May, 1940; he stated that at least one explosion 
had been reported as having been due to static 
electricity in the presence-of a relative humidity 
in excess of 60 per cent. 
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Differences in electrical potential be- 
.tween various ‘‘capacitors’” in the room 
can be equalized through intercoupling 
devices, although these may not eliminate 
the hazard with reference to “uncoupled” 
persons having a different potential who 
may come in contact with personnel wear- 
ing leads from the intercoupler device. 
However, floor plates and testing equip- 
ment can be installed at the entrance to the 
room, and other devices can be utilized 
which give an audible warning signal in 
the event that any person carrying a static 
potential approaches the danger zone with- 
in the room. 

Having provided proper mechanical 
safeguards, the “human element’ must 
still be reckoned with; the best equip- 
ment is worthless if the personnel refuse 
to use it, or fail to follow the rules and 
regulations established for the safety of all 
concerned. 


Storing and Handling Anesthetics 


Cylinders should be ICC approved, 
with color markings conforming to the 
National Bureau of Standards} and la- 
beled with the chemical name. Small cylin- 
ders of anesthetic gases, approximately 
4Y% inches in diameter by 25 inches long 
or smaller should also bear color mark- 
ings. Spare containers should be kept out- 
side in a locked ventilated enclosure, or in 


olor markings recommended in Simplified 

tactice Recommendations R-176-41 issued by 

the Division of Simplified Practice, National 
Bureau of Standards, Washington D. C. 


Cyclopropane orange 
(Chromium plated cylinders are not painted 
orange, but have an orange label or tag) 

Helium 

Ethylene 

COz and oxygen 

Helium and oxygen 
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a fire-resistive room, preferably sprin- 
klered, and properly vented to the outside. 
(See the NFPA Recommended Safe Prac- 
tice for Hospital Operating Rooms for 
typical requirements of a gas storage room 
and for general precautions relating to 
cylinder handling.) 

An example of how improper storage 
of this chemical may result in a serious 
hospital fire is the case involving the 
breaking of a large glass bottle of ‘‘waste”’ 
ether that had been stored in a cabinet 
near the floor in a sterilization room, lo. 
cated between two surgery rooms; the 
vapors were instantly ignited by open 
flames under the sterilizers, and although 
CO, extinguishers were immediately put 
to use by the nurses, the fire spread very 
rapidly to the adjoining rooms. Owing to 
the intensity of the fire and smoke dis. 
charging into the halls, a complete evacua- 
tion of the hospital was necessary. 

The use of small, sealed, one-fourth 
pound cans of anesthetic ether has largely 
replaced the practice of filling small con. 
tainers from larger ones. However, wher- 
ever any dispensing of ether or other flam- 
mable liquids is done, it should preferably 
be in a small isolated building away from 
the main building. If it is utilized or dis- 
pensed in a pharmacy within the hospital 
itself, the amounts kept on hand should be 
small, and the room should be of fire- 
resistive construction, and meet all the 
requirements of a flammable liquid dis. 
pensing room as to fire doors, sills, ventila- 
tion, electrical equipments, etc.** 


Ai: NBFU Special Interest Bulletin No. 115, 


“Handling Ether in Hospitals,” for a discussion 
of such safeguards. See NFPA pamphlets No. 
56, “Recommended Safe Practice for Hospital 
Operating Rooms,” and No. 565, ‘‘Nonflam- 
mable Medical Gas Systems.”’ See also ‘Hos- 
pital Fire Safety,” published by the NFPA. 
Also see ‘Fire Prevention and Protection as Ap- 
plied to Hospitals,” published by the NBFU in 
1942. 
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Cylinders of oxygen and nitrous oxide 
should be stored separately from contain- 
ers of flammable gases and liquids, and 
away from combustible materials. Inert 
gases, such as helium and CO, can be 
safely stored with either the flammable or 
oxidizing gases. 

Piping, manifolding, and oxygen cham- 
, bers should comply with the recommenda- 
tions set forth in the NFPA Recom. 
mended Safe Practice for Hospital Oper- 
ating Rooms and NFPA Standards for 
Nonflammable Medical Gas Systems. 


Surgery Rooms 

The following are typical precautions: 

1. Low pressure steam and hot water 
heating only — no open flames. 

2. Portable electrical appliances to be 
of a type approved for use in a hazardous 
location. (Only 3-wire “S’ type cords 
and approved outlets can be used.) 

3. All lighting fixtures less than 5 feet 
above the floor to be explosion-proof. 

4. Sparking devices, such as motors, 
telephones, etc., are prohibited unless of 
a type approved for use in hazardous loca- 
tions. 

5. If electrocautery must be used in an 
operation, hospital regulations should re- 
quire that the surgeon select a nonflamma- 
ble anesthetic, except that cautery may be 
used in the presence of combustible anes- 
thetics if, in the judgment of the surgeon, 
failure to do so would jeopardize the pa- 
tient’s life and the surgeon accepts per- 
sonal responsibility for so doing. 

6. Static protection must be provided. 


Fire Fighting—Anesthetics 

The difficulty in extinguishing fires in- 
volving ether is discussed under Ether.* 
Remember that although both diethyl and 
divinyl ether are lighter than water, and 


*Not published in this excerpt of Mr. 
Bahme’s text. 
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although diethyl (which is ordinary ether 
and the same as ethyl ether) is water- 
soluble, water is not considered a very 
effective extinguishing agent for either. 
Extinguishers employing carbon dioxide, 
dry chemical or carbon tetrachloride have 
been found the most satisfactory of all ma- 
terials tried, particularly when used in 
conjunction with water spray to prevent a 


“‘flash-back.”’ 


Ethyl chloride is a liquid with an even 
lower boiling point than ether (often 
shipped in cylinders), and similar meas- 
ures are applicable. Remember, that it is 
often more advisable to allow gases and 
extremely volatile liquids, such as ether 
and ethyl chloride, to burn while protect- 
ing exposures from the flames, than to ex- 
tinguish the fire and allow dangerous con- 
centrations of gases or vapors to collect in 
an area where an explosion might result. 

With respect to gases in cylinders, it is 
generally considered the best policy not to 
extinguish flames burning at a leaking 
valve or hose unless the valve can be 
shut off; keeping the cylinder cool with 
water, as well as any others which may be 
exposed, is good practice; if the cylinder 
is mounted on a cart or wheeled machine, 
it may be possible to keep it cool and roll 
it outside. Other hose streams can be used 
to extinguish or control any fires started in 
adjacent materials. 


Should the gas fire be accidentally extin- 
guished, the leak should be plugged if 
possible, or else the cylinder be instantly 
taken outside so as to avoid filling the 
building with gas and thereby creating a 
tisk of explosion. 


Ethylene is lighter than air, and diffuses 
readily, but cyclopropane and propylene 
ate heavier than air, and may remain in 
low places unless adequate draft is pro- 


vided. 
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Nitrous oxide and oxygen are not flam- 
mable, but will support combustion, oxy- 
gen being the better oxidizing agent. 

Chloroform is a practically nonflamma- 
ble liquid, having burning characteristics 
similar to trichlorethylene (see Chlori- 
nated Hydrocarbons), while helium is a 
nonflammable, inert gas. 

If summoned to a hospital as the result 
of an operating room explosion, it is more 
than likely that no serious fire will be 
present; the damage will have been done 
already, and the best thing to do then is to 
have an expert investigation made of the 
cause of the accident, in order to take 
measures to prevent another. 


Anhydrides 

Acid anhydrides are organic acids from 
which the water has been removed. 
Hence, they will react with. water (and 
sometimes violently) to regenerate acids. 
They are usually liquids, and act as de- 
hydrating agents, as in nitration and sul- 
fonation. For example, acetic anhydride 
(CH;CO).0 is added (very slowly, 
owing to the heat formed) to 72 per cent 
perchloric acid in making up an electro- 
polishing solution. Following the electro- 
polishing bath explosion in Los Angeles 
(for report see QUARTERLY Vol. 40, No. 
4, P. 275), it was asserted that the above 
reaction tended to produce anhydrous per- 
chloric acid of such a strength as to be 
relatively unstable, particularly at elevated 
temperatures. 


Fire Hazard of Anhydrides 

The fire hazard is usually greater for 
anhydrides than for the corresponding or- 
ganic acids, since the flash points of the 
liquids are lower. For example, acetic an- 
hydride has a flash point (open cup test) 
of 121° F.; propionic anhydride, 165°F.; 
butyric anhydride, 190°F.; and maleic an- 
hydride, 240°F. 
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Health Hazard of Anhydrides 

Anhydrides are very irritating to the 
eyes, nose, throat and nasal passages, and 
therefore contact with the skin or exposure 
to the concentrated vapors should be 
avoided. Acetic anhydride, for example, 
has a recommended toxic limit of 5 ppm 
per eight hour exposure. 


Aniline Dyes and Inks 

Aniline (CgH;NH2) is a colorless or 
slightly brown liquid, which is poisonous 
by absorption through skin, digestive or- 
gans, as vapor or dust in respiratory 
organs or by food contamination. It is 
slightly soluble in water. The California 
Division of Industrial Safety places a toxic 
threshold for aniline at 5 ppm for a work. 
ing period. 
Fire Hazard of Aniline 

Flash point data for aniline oil shows a 
variance from 43°F. to 168°F., but it is 
likely to be over 100°F. See MCA Safety 
Data Sheet SD-17* for precautions. Al. 
though long used in dyes, recent experi- 
ments in producing a mixture of nitric acid 
and aniline which is spontaneously flam- 
mable indicate its possible use in self-pro- 
pelled missiles. Fire extinguishing tests on 
such a mixture, using fog and dry powder, 
indicate that while either one separately 
may fail to effect extinguishment, a com- 
bination of both can be successful. 


Antimony Compounds 

These compounds are generally poison- 
ous; the fumes of antimony powders, or 
molten metal are toxic and irritating. It is 
used in type metal. When highly heated, 
antimony burns with a brilliant light, 
forming antimony trioxide (Sb2O;). The 
recommended limit for antimony fumes, 
dusts and vapors is 0.5 milligrams pet 
cubic meter. 


*See pliiniainiia 
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The metal spontaneously ignites in 
chlorine. Its sulfides are highly flammable 
and are used as a component in matches 
and primer compounds. Its pentasulfide 
(Sb.S;) is also flammable. The sulfides 
are insoluble in water but yield poisonous 
hydrogen sulfide in contact with acids. 
Antimony pentachloride and antimony 
pentafluoride are both corrosive liquids 
requiring the ICC white label. 

Antimony sulfate is a white powder, 
used in explosives and pyrotechnics, and is 
said to be explosive. Its triethyls and tri- 
methyls are spontaneously flammable in 
air. Antimony powders should be stored 
well away from acids, in a dry location. 


Arsenates and Arsenites 

These compounds are salts of arsenic 
acid and arsenous acid, respectively. For 
example, sodium arsenate is Na,AsO,. 
Like all arsenical compounds, they are 
poisonous if taken internally. Keep away 
from foodstuffs, living quarters and away 
from acids. Their dusts have a recom- 
mended toxic limit of 0.5 milligrams per 
cubic meter. 


Azo-Compounds 

Azides are salts of hydrazoic acid 
(azoimide N,H) made by action of ni- 
trous acid on hydrazine. They are com- 
pounds containing the Ng group, e.g., 
benzyl azide (C;H;Ns), which is a liquid, 
insoluble in water.* Hydrazoic acid is a 
colorless liquid and a sensitive explosive.+ 

Azides are also referred to as com. 
pounds of metal with nitrogen or nitrides; 
e.g., lead azide, which is insoluble, and is 
comparable to fulminate of mercury in 
explosiveness. 


“Explosives,” Vol. II. 
meg volumes, Churchill, London, 1917 to 
32. 
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Various azides were reported by Mar- 
shall} to be used as initiators of detona- 
tion, especially silver, copper and lead 
azides. These can develop their full ex- 
plosive effect even when unconfined, 
whereas fulminate of mercury has to be 
confined in a thin metal case to get full 
effect. 

Sodium azide is a poisonous solid, but 
is not explosive; however, it may form 
very sensitive compounds in contact with 
certain metals, especially copper. 

The diazo compounds are a group of 
very reactive organic nitrogen compounds 
which are formed when nitrous acid acts 
at low temperatures upon the salts of a 
ptimary aromatic amine, such as amino- 
benzene (aniline). They are usually ex- 
plosive and hence are not isolated in their 
crystalline form, but used in solutions as 
intermediates in manufacturing dyestuffs. 


Barbituric Acid Derivatives 
The acid consists of white crystals which 
are slightly soluble in water; it is used in 
the preparation of pharmaceutical chemi- 
cals. Derivatives include barbital, pento- 
barbital, phenobarbital, etc. 


Benzene and Derivatives 

For discussion of the fire hazard of ben- 
zene, toluene, xylene and other members 
of this class (see Hydrocarbons).* For 
treatment of effects of inhalation of va- 
pors, give oxygen inhalation and artificial 
respiration if necessary. Benzene (ben- 
zol), for instance, has a recommended 
toxic threshold of 50 ppm for a working 
period exposure. 


Benzoates 
These compounds are generally non- 
hazardous. They are the salts of benzoic 
acid. The acid is composed of white crys- 


*Not published in this excerpt of Mr. 
Bahme’s text. 
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tals with a flash point of 250°F. Sodium 
benzoate is used extensively as a food 
preservative. 
Borates 
The borates are salts of boric acid, such 
as sodium borate (Na;BO,;). Sodium 
tetraborate (Na.B,O;.10H.O) is the fa- 
miliar borax, used in flameproofing com- 
pounds. (Do not confuse with sodium 
perborate (NaBO;.4H.O), which is an 
oxidizing agent.) 
Bromates 
The bromates are salts of bromic acid 
containing the BrO, group, e.g. sodium 
bromate (NaBrO,). They are similar in 
hazard to chlorates, although they react 
less violently. See Oxidizers.* 


Bromides 
Bromides which are soluble in water, 
such as sodium, potassium and ammonium 
bromides, are used in the preparation of 


certain sedatives. Most are non-hazard- 
ous from a fire standpoint, though some 
organic compounds react violently with 
water, e.g., acetyl bromide, which is a 
fuming liquid with irritating vapors. 
Vinyl bromide is a highly flammable gas 
with a boiling point of 60°F., a vapor 
pressure of 6 psi at 70°F.; it is very irri- 
tating. Ethyl bromide is a flammable lig- 
uid, has an explosive range 6.7 to 11.2 
per cent, ignition temperature 952°F., 
vapor density 3.7, and has a very irritating 
vapor; it is not soluble in water. Most in- 
organic bromides, however, are soluble in 
water. (See Halogens* for a discussion of 
the hazards of bromine, and Fumigants,* 
relative to methyl bromide. ) 


Carbides 
The carbides of some metals, such as 
those of sodium and potassium, may react 
explosively on contact with water. Some 
carbides decompose in water to yield 


"Not published in this excerpt of Mr. 
Bahme’s text. 
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acetylene, namely, lithium carbide (Li,C), 
potassium carbide (K4C), calcium carbide 
(CaC,), strontium carbide (SrC,), and 
barium carbide (BaC.). 

Methane is formed when the carbides of 
aluminum (Al,C) and Boron (B.C) de. 
compose in water. 

Hydrogen and methane are formed by 
the carbides of magnesium (MgC,), man- 
ganese (Mn,C) and chromium (Cr;C). 
The carbides of rare earths (atomic num. 
ber 58 to 72 of periodic system) form a 
mixture of hydrogen, methane and acetyl. 
ene. Those of the rare metals thorium 
(ThC,) and uranium (UC,) form solid, 
liquid or gaseous hydrocarbons. One cat. 
bide, silicon carbide (SiC), also known as 
carbon silicide (CSi) and carborundum, is 
very stable. Gold carbide, on the other 
hand, does not react with water to yield 
gas, but explodes under shock, percussion, 
or heating. 

Calcium carbide, although not of itself 
flammable, is the compound generally 
used to generate acetylene industrially; ex. 
posure to humid air can cause this explo. 
sive gas to be released. Containers should 
be kept tightly closed, in a fire-resistive, 
dry, well-ventilated location. 


Fire Fighting—Carbides 

Where acetylene gas is burning above 
wet calcium carbide, it will rise through 
any blanket of CO, applied, and the use 
of dry powder is not recommended, not 
will the application of water, foam, soda. 
acid, or fog extinguish the fire, but water 
streams or fog may be helpful in cooling 
exposed containers and in protecting suf- 
rounding property. It is generally inad. 
visable to attempt to extinguish such a fire, 
for acetylene will continue to be generated, 
and if not sufficiently wet to cool the heat 
of reaction the gas may spontaneously re- 
ignite, with possible explosion. 
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Formation of explosive gases is not the 
only fire hazard connected with carbides; 
they also generate heat in contact with) 
water, comparable to the manner of quick+ 
lime. For example, when one-third its 
weight in water is added to carbide, the 
temperature may reach 1472°F., which is 
sufficient to ignite the acetylene generated. 

Sodium carbide becomes heated to in- 
candescence when placed in chlorine, car- 
bon dioxide or sulfur dioxide. 

The handling of calcium carbide is 
regulated by ordinances in most cities 
which closely follow the recommendations 
in the NFPA Standards for the Installa- 
tion and Operation of Gas Systems for 
Welding and Cutting (NFPA No. 51). 


Carbon Compounds 


Some carbon compounds are flammable, 
such as the hydrocarbons, while others are 
not; pure crystallized carbon (the dia- 
mond), is not flammable, nor is graphite. 

Activated carbon is a charcoal produced 
by the destructive distillation of vegetable 
matter, such as fruit pits, nut shells, etc. 
It is used in gas masks to absorb organic 
vapors, also to decolorize sugar solutions, 
oils, fats, etc. 

Activated carbon is potentially a more 
dangerous fire hazard than charcoal. It 
should not be mixed with bleaching pow- 
der in a dry state (or any other oxidizer), 
for an explosion may result. 

Activated carbon should not be stored 
in a dry state with chlorine, oil, gas, etc., 
because of the danger of spontaneous igni- 
tion. Keep away from heating devices. It 
is classed by the ICC as a flammable 
solid, yellow label. 

Any charcoal is more susceptible to 
spontaneous ignition upon subsequent 
drying after being wetted, and has a high 
tendency to heat spontaneously in any 
case. Keep dry. Supply ventilation. 


Carbonates 
Carbonates are the salts of carbonic 
acid, containing the CO group; the bicar- 
bonates have the HCO, group. Carbonates 
and bicarbonates of the alkali metals are 
soluble. They are generally nonhazardous. 


Chlorates 
Chlorates are the salts of chloric acid 
and contain the ClO, group. They are 
colorless crystals or fine white powders, 
and are usually soluble in water. 


Fire Hazard of Chlorates 

Chlorates tend to liberate oxygen explo- 
sively under influence of friction, shock, 
concussion, or heat (at 752°F.). Accord- 
ing to Von Schwartz, ‘All these salts 
(chlorates) are highly explosive and dan- 
gerous.””’ 

Chlorates are strong oxidizing agents, 
and when mixed with organic materials 
form very flammable mixtures. For exam- 
ple, the use of chlorates is now generally 
prohibited in a weed killing solution (ex- 
cept in small amounts in combination with 
boric acid, borax, caustics, etc.), owing to 
the fact that the sprayed weeds, upon dry- 
ing, become dangerously flammable; oper- 
ators spraying such solutions have been 
seriously burned as a result of spills or 
splashes drying upon their clothing, and 
subsequently becoming ignited by friction. 

When mixed with finely divided or- 
ganic matter, such as the dust on a loading 
wharf, as a result of spills, such mixtures 
may ignite when stepped on. A recent ex- 
plosion in a Washington, D. C. univer- 
sity, in which four were killed and three 
injured, occurred when boxes of sodium 
chlorate were being removed from the 
building. The chlorate probably became 
mixed with organic material and may have 
been ignited by friction. 
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All chlorates when brought in contact 
with sulfuric acid (and certain other 
strong acids) are liable to cause fire or 
explosion, evolving explosive chlorine 
peroxide gas. 

When mixed with ammonium salts, 
chlorates are liable to decompose spon- 
taneously and ignite. 

Chlorate mixtures containing sulfur, 
sulfides, etc., are extremely sensitive to 
blows or friction. In one instance, a pro- 
cess involving mixing of potassium chlo- 
rate and sulfur had been in use 20 years 
before it blew up and killed one man and 
two women in an adjacent building. 

Neither chlorates nor perchlorates are 
allowed as major ingredients in permissi- 
ble explosives. 

Explosions may occur when breaking up 
chunks of chlorates. When chlorates are 
mixed with potassium cyanide, oxygen is 


immediately disengaged with explosive 
violence. 


Chlorate drums may explode when 
heated. 


Fire Fighting—Chlorates 

Chlorates are soluble in water, and 
therefore hose streams can be used on fires 
involving chlorate storage. Keep drums 
cool to prevent oxygen release and violent 
rupture of the drums. Spilled chlorates 
should be flushed with plenty of water to 
a location where they will do no harm 
upon subsequently drying. Combustible 
materials which have been soaked with 
chlorate solutions may ignite spontaneous- 
ly when dry. 


Chlorides 
Most chlorides, like sodium chlo- 
ride (table salt) are nonhazardous. Some 
organic chlorides, such as vinyl chloride 
and ethyl chloride, are extremely flamma- 
ble. Vinyl chloride, which is shipped as a 
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gas, has a boiling point of 68°F., flash 
point of 0°F., explosive range 4 to 22 per 
cent, vapor density 2.15, and must be in. 
hibited. Vinylidene chloride is a flamma- 
ble liquid with a flash point of 14°F., ex. 
plosive range 7 to 16 per cent and must 
also be inhibited to prevent polymeriza- 
tion; when exposed to air it forms an 
explosive peroxide compound, and _ its 
vapors are harmful. All are soluble except 
those of silver, mercury and lead. (Lead 
chloride is readily soluble in hot water.) 


Chlorinated Hydrocarbons 


Health Hazards 


(Applies also to fluorinated and bromi- 
nated hydrocarbons.) 

Chlorinated hydrocarbons are princi- 
pally a health hazard. For example, the 
toxic threshold (maximum permissible 
concentration) for chlorinated diphenyls 
or naphthalenes is one milligram of dust 
per cubic centimeter; the toxic threshold 
in parts per million for carbon tetra. 
chloride is 50, and for chloroform 100. 
(Compare with carbon monoxide, which 
is also 100 ppm.) 

By way of further comparison, the 
amount of vapor (per cent in air) which 
will kill most animals in a very short time, 
has been given as tollows (from the 
NFPA Handbook of Fire Protection, 10th 
Edition, page 328): 


Table 4 


Concentrations of Common Gases and Vapors 
Killing Most Animals in a Very Short Time 


Per Cent 

Gas or Vapor 
Ammonia 
Benzene 
Gasoline 2.4 
Methyl bromide .............. 2to4 
Carbon tetrachloride 4.8 to 6.3 
Chloroform 6.8 to 8.2 
Ethyl bromide 
Methyl! chloride 


Ethyl chloride 15 to 30 
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Table 5 


Flammable Refrigerants 


Dichlorethylene 
Ethyl bromide 
Ethyl! chloride 
Methyl bromide 
Methy! chloride 
Methylene chloride 
Freon 21 


Freon 113 
Trichlorethylene 


Probably the most toxic of all the 
chlorinated hydrocarbon solvents in indus- 
trial use is tetrachlorethane (CHClo- 
CHCI.), also called acetylene tetrachlo- 
ride. The Manufacturing Chemists’ Asso- 
ciation estimates its toxicity rating at 5 
ppm for maximum allowable exposure for 
an 8-hour day, and recommends a label to 
indicate that it is poison.* Not only are its 
vapors extremely dangerous to inhale, but 
they are also poisonous by skin absorption. 


Hazard in Fire 

When involved in fire (exposed to 
flames), some of the chlorinated (or 
brominated) hydrocarbons, even in con- 
centrations as low as 0.5 to 2.5 per cent, 
will decompose to form phosgene, chlorine 
and other toxic substances. Typical of 
these are certain freons, carbon tetrachlo- 
tide, chloroform, methyl bromide and 
methyl chloride. For a complete discus- 
sion of the hazards of carbon tetrachloride 
and methyl bromide, see Fumigants.+ 
With respect to chloroform, see Anesthe- 


Rick, Safety Data Sheet SD-34 (1949) 


points out that tetrachloroethane is nonflam- 
mable and nonexplosive, but may explode with 
sodium, postassium, or their alloys, and upon 
being heated with ‘solid potassium hydroxide, 
yields a spontaneously flammable gas (which 
may be chloracetylene). Ventilation should be 
provided for storage areas to the extent of at 
least 12 air changes per hour, and its use should 
be only in closed systems. 

*Not published in this excerpt of Mr. 

hme’s text. 


ies 


Ignition 
Temperature 
860 5.6 - 13 
952 6 -11.2 
966 3.6- 14.8 
999 13.5 - 14.5 (weak flame) 
1170 8.2 - 19.7 
1224 Prac. non-flam. 
1026 Prac. non-flam. 
1170 Prac. non-flam. 
1256 Prac. non-flam. 
15 


Explosive 
Range 


tics, and for methyl chloride, see Re- 
frigerants.+ 


Flammability 


Many halogenated hydrocarbons are 
not flammable at ordinary temperatures 
and pressures. However, some of the 
halogenated refrigerants which are more 
or less flammable are shown in Table 5. 

Several fires have occurred in connec- 
tion with degreasers utilizing trichlor- 
ethylene vapor. These devices generally 
consist of tanks heated by open gas flames, 
and if the liquid is not changed frequently 
enough it becomes acid in nature, causing 
leaks in the tank; when it comes in con- 
tact with flames it burns with considerable 
smoke. Although th 


of trichlorethylene as 90°F. when in con- 
tact with an intense source of ignition, it 
gives a flash point for ordinary sources of 
ignition such as flames and sparks, at 
122°F. and upward.** By actual tests, 
however, the liquid does not continue to 
burn for long after the source of heat is 
removed. Therefore, where the liquid is 
burning in the pit around the degreaser 
tank, shutting off the gas supply to the 
burner will usually extinguish the. fire. 
Self-contained breathing apparatus should 
be worn when entering a room filled with 
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smoke and fumes from any fire involving 
chlorinated hydrocarbons. 

Perchlorethylene (tetrachlorethylene, or 
carbon dichloride) is less combustible 
than trichlorethylene, but it is considered 
by some to be more toxic; however, the 
Manufacturing Chemists’ Association sug- 
gests a maximum of 200 ppm for an 8. 
hour exposure for either one. 

When the oxygen concentration is in- 
creased, the spray flammability of halo- 
genated hydrocarbons is increased. (See 
Industrial and Engineering Chemistry, 
Dec., 1947, p. 1607, ‘Flammability of the 
Higher Boiling Liquids and Their Mists,” 
by members of the U. S. Naval Research 
Laboratories.) The greater the number of 
chlorine atoms per molecule, the more 
oxygen is required. For example, chloro- 
diphenyl ether, with one atom of chlo- 
rine per molecule, has a flash point of 
260°F. in 27 per cent oxygen; dichloro- 
diphenyl ether (with 2 atoms of chlorine 
per molecule) has a flash point of 300°F. 
and requires 35 per cent oxygen, while the 
trichloro compound has a flash point of 
325°F. and requires 42 per cent oxygen to 
support combustion. 

Certain chlorinated hydrocarbons may 
react with other substances to produce a 
dangerous material. For example, trichlor- 
ethylene may react with strong alkalis, 
such as caustic soda, to produce the explo- 
sive dichloracetylene, and if the hot vapors 
of chlorinated hydrocarbons are brought in 
contact with powdered aluminum, an ex- 
plosion results.* 


Chlorites 
Chlorites, salts containing the ClO, 
group, are derived from chlorous acid. 
They are bleaching agents which react like 


y.*t. Cecil Smart, ‘The Technology of Indus- 
trial Fire and Explosion Hazards,” Vol. II, p. 
26 (1947), Chapman & Hall, London. 
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hypochlorites but their decomposition re. 
quires higher temperatures and the result- 
ing explosion is more violent. They are 
powerful oxidizers, for which the same 
precautions should be taken as for chlo. 
rates. See Chlorates and Oxidizers.+ 


Chromates 

Chromates are salts of chromic acid 
which contain the CrO, group, e.g., 
Na.CrO,, sodium chromate. Chromates 
are extensively used in paint pigment. 
Potassium chromate, for example, consists 
of yellow crystals, used in aniline black, 
and is required to have a warning label in 
California with respect to the health as. 
pects of its harmful dust. 

Although these salts are oxidizers, they 
do not present an appreciable fire hazard. 
When heated with sulfuric acid they ignite 
any organic matter present. 

Chromites 

Chromites are salts of chromous acid, 
containing the CrO, group, with charac. 
teristics similar to chromates. Also known 
as “chromite’’ is an oxide of iron and 
chromium, which contains about 68 pet 
cent of chromic oxides. 

Citrates 

Citrates are salts containing the C,H;0, 
group, derived from citric acid. Magne. 
sium citrate for example, is a white, odor. 
less, crystalline substance of a pleasant 
acid taste, used in a purgative preparation. 
These salts are generally nonhazardous. 

Creosote Oil 

Creosote oil is used as a wood preserva- 
tive. Smoke given off from creosoted pil- 
ings, etc., may be very irritating, and a fire 
in freshly creosoted wood will spread with 
great rapidity. Creosote oil has a flash 
point of 165°F. Extinguishing agents for 
Class B fires would be suitable. 


+Not published in this excerpt of Mr. 
Bahme’s text. 





FIRE PROTECTION FOR CHEMICALS 


Cresols 
Health Hazard 
Cresols are poisonous; they are used as 
disinfectants. 


Fire Hazard of Cresols 

Cresol compounds are combustible. For 
example, o-cresol (o-methyl phenol) has a 
flash point of 178°F. and melting point of 
188°F; and p-cresol (cresylic acid) has a 
flash point of 187° F. and melting point 
of 95°F. 

The use of water spray or other suitable 
extinguishing agent for a Class B fire 
should be satisfactory. 

O and p-cresol are only slightly soluble 
in water, and are slightly heavier than 
water; their vapor densities are 3.72 times 
that of air. 


Cyanides 
Cyanides (or nitriles) , compounds con- 
taining the group CN, are derived from 
hydrocyanic acid (HCN). They are used 
in electroplating, heat treating, fumiga- 
tion, etc., and are usually in solid form, 
packed in ait tight metal or fibreboard 


containers. 


Health Hazards of Cyanides 

When acted upon by acids or moisture, 
some cyanides give off HCN (hydrocyanic 
acid or prussic acid) which is deadly poi- 
sonous and flammable. (.048 per cent kills 
most animals in a very short time.) 

Cyanides are extremely poisonous and 
should not be handled with bare hands. 
Open vats of cyanide solutions should not 
be in the same room with open vats of 
hydrochloric (muriatic) acid, as the latter 
gives off hydrogen chloride gas, which, if 
mixed with cyanide vapors, forms HCN, 
especially if the air is moist. In pickling 
operations, acid and cyanide baths should 
preferably be in different rooms. Keep 
cyanides stored in a dry location, separate 
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from acids, and when in fibreboard con- 
tainers, a few inches above the floor. 
Fire Hazards of Cyanides 

Cyanides are not usually combustible, 
but become molten at elevated tempera- 
tures, at which time they may yield small 
amounts of flammable vapor. The princi- 
pal concern to fire fighters is from poison- 
ing, either by inhalation of the HCN 
formed where dry cyanides are wetted, or 
by skin absorption of cyanide solutions 
which may be spilled (or be formed where 
open drums of the solid are overturned by 
hose streams during fire-fighting opera- 
tions). The use of respiratory protection 
is recommended under such conditions. 

Two factors tend to offset the toxic haz- 
ard, as far as HCN is concerned. First, it 
is slightly lighter than air, and will tend 
to be swept up with the heated air by con- 
vection currents; second, it is soluble, and 
will go into solution if fog or water 
streams are used, thereby tending to 
remove the gas from the atmosphere. 

Carbon dioxide extinguishers should 
not be used where dry cyanides are in- 
volved, particularly if the air is moist, or 
where water spray is also being used, as 
the carbonic acid formed will tend to ac- 
celerate the evolution of HCN. The above 
comments also apply to calcium cyanide 
dusts, flakes, granules, etc. (mixed with 
inert ingredients), used for pest control 
by nurseries in plant fumigation, although 
possible to a lesser extent. See Fumigants.* 
Explosion Hazard of Cyanides 

The National Safety Council states that 
floors should be kept dry around cyanide 
baths, as the cyanide will explode when 
dropped on wet floors — probably refer- 
ring to the possibility that the HCN gas 
formed would be ignited by the open 
flame burners under the tanks. 


~ *Not published in this excerpt of Mr. 
Bahme'’s text. 
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Cyanides should never be added to 
molten nitrate or nitrite baths (or vice- 
versa), for a disastrous explosion can re- 
sult. A small nitrate bath (14 in. by 24 
in. by 9 in. deep) exploded at about 
450°F. when sodium cyanide “‘eggs’’ were 
added, tearing out a 10 ft. by 15 ft. section 
of the roof, a portion of a brick wall and 
breaking windows in other buildings. 

As to the explosion hazard of HCN, see 
Fumigants. 


Cyanogen Compounds 
Cyanogen compounds include the fol- 
lowing: cyanogen halides; cyanogen fluo- 
tide (NCF),—chloride (NCCl),—bro- 
mide (NCBr),— iodide (NCI), all of 
which are soluble and poisonous. The 
bromide and iodide are solids; the chlo- 


ride a liquid or gas, and the fluoride a p: Explosives,” pea'€Wiley & Sons, N. Y, 


colorless gas. Vapors are heavier than air. 
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Also sometimes included are the various 
cyanides, ferrocyanides and ferricyanides, 
the hazards of which have been presented 
under the heading of Cyanides. 

Cyanogen is a water-soluble, colorless, 
pungent, poison gas at temperatures above 
70°F., which burns with a purple tinged 
flame. Its vapor density is 1.8 in campati- 
son to air. At temperatures below 70°F. it 
is a flammable liquid. Cylinders of com. 
pressed cyanogen are required by the 
ICC to bear the poison gas label. Com- 
pressed cyanogen has been listed in a re. 
cent volume on explosives, along with 
TNT, tetryl, nitrocellulose, nitroglycerin, 
ammonium nitrate, ammonium perchlo. 
rate, dynamite and compressed acetylene 
as an example of a high explosive.* 


*Davis, Tenny L., “Chemistry of Powder 


and Chapman & Hally Londonf, 1943. 


TV Antenna Wrecks Chimney 


In the July 1951 NFPA Qzarterly, an 
article on ‘‘Television and FM Antennas” 
prepared by Mr. Charles L. Smith, NFPA 
Electrical Field Engineer, attracted an un- 
usual amount of interest. Reprints of the 
article designated No. Q45-1*, have been 
widely circulated. 

To emphasize the importance of proper 
antenna installations, the Kenwood Engi- 
neering Company of Kenilworth, N. J., 
manufacturers of ““Kenco’’ eave and para- 
pet mounts for antennas, submitted the 
photograph of the chimney mount failure 
published here. This photo was taken in 
Newark, New Jersey, following a storm 
in November 1950. 


*Copies available from the NFPA Publica- 
tions Service Department for 25¢ per copy. 


TV antenna collapsed this two-flue chimney 
in Newark, N. J. in a windstorm. NFPA recom- 
mendations urge eave mounting. See July 
1951 Quarterly or Reprint Q 45-1. 





Paper Storage 


Fire at Warehouse M of South Dixie 
Warehouse, Louisville, Kentucky, should 
eliminate any doubt of the susceptibility 
of rolled paper to serious fires if any re- 
mained after the recent fire in Rochester, 
New York,* and the earlier fire in Miami.} 
Approximately 11,000,000 pounds of 
magazine print paper in rolls was practi- 
cally destroyed by fire that started on Jan- 
uary 11 and was not completely extin- 
guished until several days later. Total loss 
was estimated at $1,340,000. 


Construction and Protection 


Warehouse M (formerly a foundry) 
was an undivided one-story building ap- 
proximately 195 feet long by 125 ft. wide 
with several small additions. Walls were 
mostly of corrugated aluminum on wood 
nailing strips attached in turn to the steel 
frame of the building. 9A large monitor 
typical of foundries, extended the length 
of the roof. Most of the roof was of cor- 
tugated iron on wood nailing strips; the 
remaining was composition on wood 
sheathing. 

No sprinkler, automatic detection equip- 
ment or watchman service was provided. 
Private protection consisted of fire extin- 
guishers. 

Contents 

Contents was primarily magazine print 
in rolls, piled five tiers high with two-inch 
by six-inch wood dunnage between tiers. 

Based on reports submitted by the Louisville 
Fire Department and the Kentucky Inspection 
Bureau. 

*See NFPA Quarterly, Jan. 1952, page 235. 


Reprinted Q 45-11 (25¢). 
+See NFPA Quarterly, Jan. 1950, page 163. 


Fire, Louisville 


A carload of baled wool and a quantity of 
baled back issues of magazines were also 
stored in the building. Clear space con- 
sisted of a central aisle running the length 
of the building and a short side aisle 
extending from the center aisle to the 
loading platform. 


The Fire 

At 5:00 P.M., January 11, a foreman 
and four warehousemen came on duty to 
load trucks with paper rolls and to trans- 
fer paper from freight cars to the ware- 
house. After completing the truck loading 
shortly before 10 P.M., and before starting 
to unload freight cars, the men stopped 
for a rest period and lit an oil-fired sala- 
mander in the yard about eight feet from 
the buiding. 

The rest period was just about over and 
the men were returning to the warehouse 
when a light explosion in the vicinity of 
the salamander called their attention to a 
fire burning at the salamander and along 
the adjacent aluminum clad wall of the 
warehouse. 

One of the men connected a garden 
hose to a faucet in the warehouse office, 
others tried to smother the fire with sand. 
It is possible that the fire could have been 
controlled with relatively minor damage 
had the fire department been able to make 
a strong attack promptly. Information on 
fire department notification differs but 
fire officials estimate that at least 10 min- 
utes elapsed before the alarm was tele- 
phoned at 10:10 P.M. while employees 
attempted to control the fire. Fire depart- 
ment operations were further hampered 
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Louisville Fire Prevention Bureau 


The sides of this aluminum clad warehouse in Louisville were quickly consumed but the 
surface of paper rolls and wood dunnage between rolls continued to burn for several days. 
The prompt disintegration of the aluminum enclosure may have made fire fighting easier. 


by the telephoned information that the fire 
was a “yard fire,” which called for dis- 
patch of one engine company. 

Firemen arriving from the station two 
blocks away found one end of the build- 
ing in flames and fire spreading rapidly 
through the undivided interior. Since the 
responding engine was not equipped with 
two-way radio and since the office tele- 
phone was by then out of commission, re- 
sponse of additional apparatus was de- 
layed until called by a telephone from a 
restaurant. Second and third alarms were 
struck at 10:18 and 10:19 P.M., bringing 
a total of 13 engine companies, two ladder 


companies and a quad to the scene. Twen- 
ty-eight pumper streams, one hydrant 
stream and two booster lines were placed 
in operation but because of the speed with 
which the flames spread through the in- 
terior of the building and the limited aisle 
space, firemen were forced to attack the 


blaze from the outside and concentrate on 
preventing involvement of wood pallets 
piled ten feet high adjacent to the building 
and a warehouse ten feet away. 

Most of the wood roof portion and the 
aluminum siding was quickly consumed 
and heat-weakened steel beams and gird- 
ers collapsed. However, the surface of the 
paper rolls and the wood dunnage be. 
tween rolls continued to burn and hose 
streams were still being used to extinguish 
deep seated smoldering between the rolls 
five days later. 

An interesting side light is the effect of 
the fire on the aluminum siding which was 
almost totally consumed during the early 
stages. Some of the siding melted but the 
clouds of fine white residue (believed to 
be aluminum oxide) that settled over the 
neighborhood indicates that the aluminum 
siding was for the most part destroyed by 
combustion. 





Meeting of Board of Directors 
New York, January 24, 1952 


Present 


A. H. S. Stead, President 

Allen L. Cobb. Vice-President 

T. S. Duke, Vice-President 

Hovey T. Freeman, Secretary-Treasurer 
Richard E. Vernor, Chairman 


A. L. Brown John Neale 

C. H. Bunn, Jr. H. E. Newell 
Loren S. Bush Geo. J. Richardson 
James E. Frederickson R. C. Sogge 

R. D. MacDaniel 


Percy Bugbee, General Manager, Robert S. 
Moulton, Technical Secretary, Horatio Bond, 
Chief Engineer, Charles S. Morgan, Assistant 
General Manager, M. M. Brandon, Chairman, 
Electrical Section. 


Business Transacted 

1. General Manager Bugbee reported 
on plans and the preliminary program for 
the 1952 annual meeting to be held in 
New York June 9-13. It was voted to ap- 
prove these plans and authorize the NFPA 
Executive Office to proceed accordingly, 
subject to approval of further details by 
the Program Committee. 


2. Treasurer Freeman reported on the 
finances of the Association indicating a 
healthy financial condition, but a recurring 
difficulty in meeting obligations during the 
eatly months of the Association's fiscal 
year, a period when expenditures normally 
exceed income due to the fact that the 
large proportion of the NFPA income is 
normally received in the latter months of 
the fiscal year. With the increasing size of 
NFPA operations the need for working 
capital to meet expenses during the first 
part of the fiscal year is increasingly great. 
Accordingly, on motion of Treasurer Free- 
man it was voted to authorize the General 
Manager, subject to approval of the Ad- 
visory Committee, to sell such bonds held 
by the NFPA as may be necessary to pro- 
duce adequate cash reserves. 


3. Executive Office reports were pre- 
sented as follows: 


(a) Membership. Mr. Bugbee reported that 
the membership of the Association had just 
passed the 14,000 mark and described current 
activities in membership promotion. 

(b) General Publications. Mr. Moulton re- 
ported on the technical and educational publica- 
tions issued during the year 1951 and indicated 
a great increase in dollar volume of publications 
sales as compared with the previous fiscal year. 

(c) Advertising. Mr. Morgan reported on 
the current advertising situation, indicating a 
substantial increase over last year. 

(d) Special Engineering Projects. Mr. Moul- 
ton reported on the caligianan functioning of 
the Flammable Liquids field engineering project 
and on the prospects for establishment of a 
similar project on Gases. Messrs. Bunn and 
Newell reported general satisfaction with the 
Flammable Liquids field service project and the 
work of the Flammable Liquids Engineer. 

(e) Fire Marshals’ Section. The Fire Mar- 
shals’ Section activities were reported by Mr. 
Morgan, who indicated that the section is now 
functioning smoothly. 

(f) General Educational Projects. Mr. Bugbee 
reported on Fire Prevention Week, the Adver- 
tising Council project, and the work of the 
NFPA Public Relations Department, indicating 
a very substantial increase in activities in this 
field, and made special mention of the Fire Pre- 
vention Week contest, the administration of 
which has now been assumed by the NFPA 
office, and of the Advertising Council project 
which has received widespread acceptance and 
support. He emphasized the fact that the Adver- 
tising Council project is operated in the interest 
of general education in foe prevention and is 
not operated specifically as an NFPA project. 


All of the above reports were approved. 


Regional Meetings 


4. President Stead, Board Chairman 
Vernor, and others discussed the regional 
meetings held in Portland, Ore. on Octo- 
ber 24-25 and Los Angeles on October 
29-30. There was general agreement that 
these and other regional meetings have 
been very valuable and that regional meet- 
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ing activities should be continued and ex- 
tended as opportunity presents. The Board 
expressed appreciation to Fire Marshal 
Miles Woodworth, General Chairman of 
the Portland regional meeting, to Board 
member John Alderson, Chairman of the 
Los Angeles meeting, and others whose 
cooperation was instrumental in the suc- 
cessful conduct of these meetings. Plans 
for 1952 regional meetings in Cleveland 
on October 27-29 and Houston, Texas, 
December 1-3, as reported by staff mem- 
bers were approved. 


5. Mr. Bugbee reported on the NFPA 
Sponsors Committee of which Henry D. 
Sharpe, President of Brown and Sharpe 
Company of Providence, has been Chair- 
man and the members of which are a dis- 
tinguished group of industrial leaders. Mr. 
Bugbee reported that Mr. Sharpe has pre- 
sented his resignation as Chairman. It was 
voted to accept this resignation with an 
expression of sincere appreciation to Mr. 
Sharpe for the contribution of his services 
to the NFPA. All Board members were 
requested to consider the selection of a 
successor to Mr. Sharpe and to communi- 
cate their suggestions to Mr. Bugbee. 


6. In conformity with the recommenda- 
tion of the NFPA Committee on Farm 
Fire Protection, Mr. Bugbee presented to 
the Board proposals that (a) the NFPA 
sponsor a contest among volunteer fire de- 
partments to stimulate interest in farm 
and rural fire prevention and fire protec- 
tion, and (b) to provide a full time field 
engineer to serve as Secretary of the Com- 
mittee on Farm Fire Protection and gen- 
erally promote fire protection and preven- 
tion activities in the rural field, this em- 
ployee to be supported by special contribu- 
tions for this purpose. These proposals 
were approved by the Board in principle 
and referred to Mr. Bugbee for explora- 
tion of possible ways and means for put- 
ting these projects into effect. Mr. Bug- 
bee was requested to report to the Board 
on these matters at the next meeting. 
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7. M. M. Brandon, Chairman of the 
Electrical Section and of the Electrical 
Correlating Committee, reported on the 
activities of this group and described the 
work now under way looking towards the 
preparation of a 1953 National Electrical 
Code. 


8. John A. Neale, Vice-President of the 
Society of Fire Protection Engineers, an 
NFPA Section, reported for the Society 
indicating satisfactory development of this 
activity on a self-supporting basis. 


9. Allen L. Cobb, Chairman of the In. 
dustrial Committee, reported on develop. 
ments in this field. 


Technical Activities 

10. Mr. Moulton reported the results 
of prior conferences between staff repre. 
sentatives of the members of the American 
Standards Association Fire Protection 
Group which consists of the NFPA, the 
Associated Factory Mutual Fire Insurance 
Companies, the National Board of Fire 
Underwriters, and Underwriters’ Labora. 
tories, Inc. He reported the agreement of 
this conference that Fire Protection Group 
participation in ASA affairs as conducted 
under the name of the Group should be 
limited to policy-making and administra. 
tive levels and that participation on techni. 
cal levels in sectional committees under 
ASA procedure should be between several 
members of the Group acting individually. 
In conformity with further recommenda. 
tions from this conference as presented by 
Mr. Moulton, the following actions were 
taken: 


(a) It was voted to nominate Mr. M. M. 
Brandon of Underwriters’ Laboratories a mem- 
ber of the ASA Standards Council for a three- 
year term beginning January 1, 1952 to succeed 
Curtis R. Welborn. 

(b) A. J. Steiner of Underwriters’ Laborato- 
ries was appointed NFPA representative to the 
Safety Code Correlating Committee to take the 
place of H. L. Miner, retired. 

(c) M. M. Brandon of Underwriters’ Labo- 
ratories, with K. S. Geiges, alternate, was ap- 
pointed NFPA representative to the Electrical 
Standards Committee and U. S. National Com- 
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mittee of the International Electro-Technical 
Commission. 


(d) It was voted that the NFPA assume joint 
sponsorship in place of the Fire Protection 
Group joint sponsorship for the following proj- 
ects organized under ASA procedure: Cotton 
Rubber Lined Fire Hose, Fire Tests of Materials 
and Construction, and to instruct the NFPA 
office to take the necessary steps to put this 
change into effect. 


(e) It was voted to send a letter to the Build- 
ing Code and Construction Standards Correlat- 
ing Committee of ASA suggesting that building 
code activities be suspended. 

11. Chairman A. L. Brown reported 
for the Committee on Technical Commit- 
tee Procedure recommending confirmation 
of committee appointments as submitted 
to the meeting, also confirmation of those 
appointments delegated to the Committee 


on Technical Committee Procedure by 


action of the Board at its last meeting and 
incorporated in the 1951-52 Year Book 
subject to Board confirmation. 


Committee Organization 
12. A further report for the Committee 
on Technical Committee Procedure was 
made by Mr. Brown as follows: 


(a) We wish to report that the work of the 
Committee on Flammable Liquids has been re- 
organized in the interest of more efficient opera- 
tion, without change in voting procedure, with 
its standard-drafting functions distributed 
among six subdivisions as follows: 


Sectional Committee on General Storage 
and Handling 
C. H. Bunn, Jr., Chairman 
Sectional Committee on Transportation 
George W. Clough, Chairman 
Sectional Committee on Classification, La- 
beling and Properties 
J. Sharp Queener, Chairman 
Sectional Committee on Liquid Fuel Burn- 
ing Equipment 
E. F. Tabisz, Chairman 
Sectional Committee on Maintenance and 
Repair Operations 
R. T. Henderson, Chairman 
Sectional Committee on Dry Cleaning 
John Hommes, Chairman 

We request approval of this rearrangement 
of the committee. 

We have under consideration a similar re- 
organization of the Committee on Dust Ex- 
plosion Hazards but are not prepared to re- 
port thereon at this time. 


(b) We have considered the organization of 
the proposed field service project on gases as re- 
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ferred to us by the Board at its last meeting, 
and recommend that, subject to the receipt of 
sufficient contributions, this project be estab- 
lished as a separate project to be administered 
by a committee separate from the present Flam- 
mable Liquids Field Service Sponsoring Com- 
mittee, but without necessarily having complete- 
ly different personnel. 


(c) We have received on behalf of the 
Board, a communication from the Committee on 
Hospital Operating Rooms, requesting that the 
electrical provisions of our Standards on Hos- 
pital Operating Rooms (No. 56) be incorpo- 
rated in the National Electrical Code. We are 
referring this to the Electrical Correlating Com- 
mittee for comment and in due course will re- 
port our recommendations to the Board. 


(d) We have received from the Committee 
on Aircraft Hangars a recommendation that the 
scope of this project be amended by limiting it 
to construction and protection, with the ap- 
pointment of new parallel Committees on Air- 
craft Engine Test Cells, and on Aircraft Main- 
tenance and Storage Operations, both reporting 
to the Association through the Committee on 
Aviation and Airport Fire Protection. We have 
requested the Committee on Aircraft Hangars to 
give further consideration to the subject of test 
cells in the light of information that has become 
available since their last meeting, and will re- 
port at a later time any recommendations that 
we may have on this subject. 


We recommend approval of the proposed 
Committee on Aircraft Maintenance and Stor- 
age Operations, and request authority to pro- 
ceed with the formation of this committee 
subject to subsequent Board confirmation of 
the personnel. 


(e) We have given consideration to a sug- 
gestion from the National Board of Fire Under- 
writers that the official NFPA definition of the 
word “shall” be modified to avoid any implica- 
tion that either the NFPA or the NBFU assumes 
any authority in the enforcement of standards 
and might thereby be subject to possible liability 
in connection with the application of standards. 
We sympathize with the thought underlying this 
suggestion, but have not been able to arrive at 
any different definition which would satisfy this 
point without at the same time weakening our 
standards. We feel that the title “Standards’’ 
does not imply any police power and that per- 
haps there is no need for any change in our pres- 
ent use of terms. We are of the opinion, how- 
ever, that legal advice might be helpful and 
have asked the NFPA staff to consult with their 
legal counsel on this matter. 


(f) Various other matters of committee pro- 
cedure and organization are under considera- 
tion, with a view to presenting recommendations 
at some subsequent meeting of the Board. 


The several recommendations listed 


above were approved. 
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13. Mr. Moulton reported on the dis- 
tribution of the NFPA Handbook of Fire 
Protection (Crosby-Fiske-Forster) indicat- 
ing that the present tenth edition pub- 
lished in 1948 would be exhausted in 
1953 if the present rate of distribution 
continues. It was voted to authorize the 
NFPA staff to proceed with the editorial 
work for the preparation of an 11th edi- 
tion of the Handbook to be issued in 1953, 
and to empower Chairman Vernor to ap- 
point an advisory committee to act on be- 
half of the Board in working with the 
NFPA office and approving the text for 
publication. 


Chairman Vernor thereupon appointed 
the following committee: A. L. Brown, 
Chairman, John H. Alderson, Hylton R. 
Brown, A. L. Cobb, J. A. Neale. 
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14. Messrs. Bugbee and Bond reported 
on NFPA staff activities in relation to the 
national emergency, particularly in respect 
to matters of civil defense. Messrs. Duke 
and Richardson reported on the situation 
with respect to fire equipment and mate- 
rials. There was general discussion but no 
specific action on these matters. 


15. On recommendation of Code-mak- 
ing Panel No. 15 of the National Elec- 
trical Code Committee, K. S. Geiges, 
Chairman, it was voted to record with the 
American Standards Association concur- 
rence in the approval of the 1951 revision 
of the Standard on Power-Operated Radio 
Receiving Appliances, ASA No. C65.1- 
1942, submitted by Underwriters’ Labora- 
tories under the proprietary sponsorship 
method. 


Hospital Operating Room Electric Circuits 


By Roy Hudenburg 


Secretary, NFPA Committee on Hospital 
Operating Rooms and Secretary, Council 
on Hospital Planning and Plant Operation 


of the American 


In providing an explosion safeguard 
system for hospital operating rooms, many 
elements are needed, but unless the hos- 
pital includes them all and develops a 
complete program, the system is worth- 
less. In many cases, for example, explo- 
sion-proof electrical fittings and conduc- 
tive operating room floors are installed in 
hospitals as standard equipment with no 
follow-through on the attendant equip- 
ment and administrative safeguards neces- 

This article, printed originally in the April 
1952 issue of Hospitals, is reprinted here as an 
interesting and valuable example of the clear 
presentation of an important section of an NFPA 
technical standard in non-technical language that 
should be understood by anyone in this field. 
This article is also of interest as a further exam- 
ple of the fine cooperation the NFPA is receiv- 


ing from the American Hospital Association. — 
Ed. 


Hospital 


Association 


sary for proper protection. Not only does 
such a program fail to contribute anything 
to safety, but in most cases it actually in- 
creases the hazard of explosion and elec- 
trical shock. 

Among the major elements of any pro- 
gram to control hospital operating room 
explosions are (1) a system for grounding 
all personnel and equipment to a conduc- 
tive floor and (2) an isolated, ungrounded 
wiring circuit serving the operating suite. 

The recent report of the Bureau of 
Mines investigations into static electricity 
in hospital operating room suites certainly 
can be counted on to bring a great deal of 
attention to the need for complete com- 
pliance with the National Fire Protection 
Association recommendations for hospital 
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operating rooms. (See Recommended 
Safe Practice for Hospital Operating 
Rooms, Pamphlet No. 56 of the National 
Fire Protection Association). And inevi- 
tably, as the results of the Bureau of Mines 
findings are studied, it is to be expected 
that the grounding of surgeons and the 
nursing personnel with conductive shoes 
and the grounding of equipment with con- 
ductive caster will be given great impetus. 

But as this increased compliance with 
standard recommendations develops, it is 
quite necessary that hospital authorities 
also study requirements for isolated, un- 
grounded circuits in hospital operating 
rooms. This is a feature of the require- 
ments which, so far, has commanded little 
attention from anyone other than the elec- 
trical inspector and a few of the electrical 
engineers called on to make hospital lay- 
outs. 

A conscientious effort is being made by 
flooring manufacturers to keep the re- 
sistance built into their floors ia the gen- 
eral area, of the lower limits, now pre- 
scribed as 25,000 ohms. These floors are 
intended to equalize electrical potentials, 
which requires the surgeon and the nurse 
to be electrically connected to that floor by 
means of conductive shoes. 


Even though this system does provide 
a substantial resistance to electricity be- 
tween the individual coming in contact 
with a live wire and the ground, the pro- 
tection against electrical shock is only 
relative. It is quite probable that the sur- 
geon who touches a defective piece of elec- 
trical equipment will sustain a very defi- 
nite sensation if his body is between the 
electrical circuit and the earth ground. 

To protect operating room personnel 
against such unwelcome shock, Pamphlet 
56 of the NFPA recommends the follow- 
ing very specific requirement: 


“Section 5-5. Arrangements of Circuits 

(a) In anesthetizing locations an ungrounded 
electrical distribution system is required 
to reduce the hazards of electric shock 
and arcs in the event of insulation fail- 
ure. Alternating current circuits shall be 
insulated from the conventionally 
grounded alternating current supply by 
means of one or more transformers which 
isolate the circuits electrically from the 
main feeder and from other circuits in 
the building . . . etc. 
Direct current circuits shall be insulated 
from their grounded feeders. This may 
be accomplished by means of a motor 
generator set or suitable battery system. 

(NOTE: Where the main electrical service is 
alternating current, and the emergency serv- 
ice is direct current, or vice versa, it is advis- 
able to arrange the circuits so that no cir- 
cuits except those for lighting or designated 
emergency outlets are connected to the emer- 
gency service.)” 

Electrical current flows in a complete 
circle as in figure A. The flow of current is 
from the battery (or generator) through 
wires to the electric lamp and then back to 
the battery. When, as in figure B, the cir- 
cuit is interrupted by the opening of a 
switch, (1) there is no flow of current and 
(2) the lamp does not light. 


vibes 
~ ao 
- 


e 


Lamp is lighted 
Closed | switch 


*(Battery or generator 


FIGURE A 


| Open switch 


OGenerator 


FIGURE B 
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Early in the history of electric power 
distribution, it was learned that the earth 
itself could be used as a return ‘wire’ to 
complete the electrical circuit in the dis- 
tribution of electricity. This means that if 
the power company runs one side of its 
generator circuit to the earth, it then can 
distribute current to consumers over a 
single wire, providing a ground wire to 
earth is connected to one side of the con- 
sumer’s wiring system. (NoTE: Modern 
wiring utilizes a return wire to the utility 
sub-station as in figure B-1, but since that 
“grounded neutral” wire is at the same 
electrical potential as the earth ground, it 
will be disregarded in this discussion since 
it does not materially change the ground. 
ing shock hazard.) 


Generator 


Grounded "Neutral" wire 


4. 
= FIGURE B-1 


The current which enters a home con- 
sists of two wires. One, called the ‘hot’ 
wire, is fed from a distant generator, and 
the other, called the “‘neutral’’ wire, is con- 
nected to the earth outside of the con- 
sumer’s property. (See figure C.) 


"Hot" wire 


JOy- 


™~ Grounds 
FIGURE C 


The nature of this arrangement is such 
that a circuit can be completed anywhere 
along the hot wire, as in figure D, by car- 
trying a drop through an appliance or 
light directly to the neutral grounded con. 


Generator 


C) “Hot" wire 


- tains. Grtvnile — 


FIGURE D 


ductor. It is this property that provides 
the shock hazard when conductive floors 
are introduced into the operating room as 
illustrated in figure E, which shows a de. 
fective electrical appliance, a conductive 
floor connected to the ground (which is at 
the same time potential as the neutral con. 
ductor) and an individual wearing con. 
ductive shoes. In this figure the individual 
provides a path to earth ground for the 
electricity, although the amount of current 
passing is substantially limited by the re. 
sistance in the conductive flooring and the 
conductive shoes. 

Figure F represents the use of what is 
known as an isolating one-to-one trans- 
former. In Figure F, the grounded circuit 
terminates at the transformer and the cit- 
cuit feeding the operating room is a closed 
circuit which is not grounded. This is the 
ungrounded isolated circuit required for 
operating rooms under Section 5-5 of 
Pamphlet No. 56 as protection against 
shock hazard introduced by the installation 
of conductive floors and the wearing of 
conductive footwear. 

It should be noted that these unground- 
ed electrical distribution systems are re- 
quired for anesthetizing locations, but do 
not have to serve storage locations for com- 
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FIGURE E 
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Conductive floor 
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bustible anesthetic agents, even though 
conductive floors are required for such 
storage areas. 


Accidental Grounds 

This wiring system is effective as pro- 
tection against shock, only as long as it 
remains ungrounded. There are many 
opportunities for it to become grounded 
through defective wiring. If, for instance, 
in the system of conduits and conduit fit- 
tings through which the wires pass, there 
is any contact between a wire bared of in- 
sulation and the conduit system, this 
would form an accidental ground. 

A much greater chance of accidental 
grounding occurs when electrical appli- 
ances are connected into the operating 
toom circuit. To comply with the stand- 
atd, all portable equipment intended for 
use in the operating room must have its 
outer non-electrical metal parts connected 
to the building ground by means of a third 
wire in the connecting electrical cord. This 


Generator Appliance 


6 Transformer 
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FIGURE F 
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Conventional circuit 


connects the appliance to the explosion- 
proof fitting which is designed to accept 
a three-terminal plug, of which one ter- 
minal is intended to complete the ground- 
ing of the metallic shell of the appliance 
to the building ground. 

Any failure of insulation or other defect 
which causes the electrical system within 
the appliance to accidentally contact the 
grounded shell of the equipment, also 
would ground the entire electrical circuit. 
But unless it was readily apparent when 
the grounding did occur, this susceptibility 
to undetected grounding would nullify 
the effectiveness of the wiring system. 


Ground Detection Systems 

Pamphlet No. 56, therefore, requires a 
ground detection system for every operat- 
ing room. This detection system is so con- 
trived that whenever either of the con- 
ductors in the circuit is grounded (as 
might occur when a defective appliance is 
plugged into an outlet) a signal is im- 
mediately given. As long as the system is 
safe and isolated from ground, the signal 
indicator in the operating rcom will show 
a green light. But the moment a ground 
occurs, the green light goes off, a red light 
goes on, and a buzzer system begins to 
function. 


In some hospitals this alarm also is con- 
nected to an alarm in the maintenance 





356 


chief's headquarters so that he also will 
know if and when the system becomes 
grounded. It is most necessary, however, 


that the principal signal should show in 
the operating room, because it is the sur- 


gical personnel who must be protected 
against shock and who should know when 
they are in a position to receive such a 
shock from defective equipment. 

There are various ways in which these 
warning systems work. The recommenda- 
tions of the NFPA refer to a system oper- 
ating by means of a relay, but a system 
which works by means of electronic tubes 
is equally acceptable. 

The recommendations do specify, how- 
ever, that there should be separate branch 
circuits feeding into each room used as an 
anesthetizing location. The reason for this 
is obvious, since the ground detector sys- 
tem should function only in the operating 
room in which a ground in the wiring 
system occurs. 

In order to prevent inadvertent connec- 
tion of ungrounded circuits to conven- 
tional circuits at some later date, the 
panel boxes feeding the ungrounded cir- 
cuit should be physically separated from 
those feeding the conventional type of 
wiring. At the time of installation, the 
circuits should be specifically and clearly 
marked in the panel boxes as being un- 
grounded circuits, and a notice explaining 
the character of this electrical service 
should be posted by the hospital adminis- 
tration. 


If the system is to be effective, its 
character, function and maintenance must 
be clearly explained to all personnel work- 
ing in the operating rooms as well as to 
the maintenance staff. This is necessary if 
the safeguards are to receive proper re- 
spect and if the system is to be maintained 
so that it provides the required safety. 
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Compliance with these safeguards is 
not too difficult for most hospitals which 
ate supplied alternating current by public 
utilities. Hospitals which have old direct- 
current generators that they themselves 
operate or which are in central areas of 
larger cities having direct current, how. 
ever, probably will have quite a problem. 


Where Direct Current Is Used 

Electrical transformers are effective only 
for alternating current. The simple pro. 
cedure of installing isolating transformers 
to solve the problem, therefore, offers no 
help if direct-current service is involved. 

Probably the most sensible solution in 
these cases, would be to bring in from the 
public service company an alternating cur- 
rent line to serve the surgical area. Where 
this does not provide an acceptable solu. 
tion, another alternative would be to add 
a motor generator set to the circuit so that 
the direct-current supply can be trans. 
formed to alternating current. A_ third 
method would be to install a suitable bat. 
tery arrangement. 


Testing Ground Detectors 

Provisions should be made to test the 
ground detector at least once a month to 
make sure it is functioning properly. The 
test, which should be made in each operat. 
ing room, can be done very simply with 
the typical lamp device used by electrical 
maintenance men for testing circuits. 

The test device usually consists of two 
metallic probes, with insulated handles, 
each of which is connected to one side of 
an electric lamp. When each of the probes 
is inserted into the proper part of a wall 
receptacle, the lamp should light but no 
signal should come from the ground 
detector. When one probe is inserted into 
the receptacle connected to the wiring sys- 
tem and the other probe is inserted in the 
contact connected to the grounding wire, 





HOSPITAL OPERATING ROOM ELECTRIC CIRCUIT 


however, the detector signal should indi- 
cate the ground by the red light and the 
buzzer. The ground detector also should 
change to red and the buzzer should 
sound if one of the probes is inserted into 
the portion of the receptacle connected to 
the wiring system and the other probe 
touches the receptacle face plate or any 
other metal part of the electrical system 
connected to the conduit system (which 
in the case of a nonmetallic face plate 
might be a screw which attaches the face 
plate to the junction box). Records of 
these tests should be kept, indicating who 
conducted them. 

While it is not required that the con- 
ductive floor be connected to an earth 
ground, it is almost inconceivable that 
there would not be some connection to 
earth ground. 


Appliance Cords 


This discussion has dealt almost en- 
tirely with the isolated ungrounded wiring 
system because it appears to be one of the 
least understood aspects of the National 
Fire Protection Association recommenda- 
tions. Another protection against shock 
is achieved, however, by connecting elec- 
trical apparatus introduced into the anes- 
thetizing location to the wall receptacles 
by the three-wire cord. 

This is important because when the 
grounding wire is properly attached, a 
defect within the appliance will immedi- 
ately register on the ground detector. This 
not only protects personnel against shock, 
but it also indicates the possibility of a 
spark hazard which might be close enough 
to the zone containing a flammable anes- 
thetic mixture to ignite that mixture. 


For details about the flexible cord ap- 
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proved for anesthetizing locations, Section 
5-17 of the NFPA Pamphlet No. 56 


should be consulted. This section calls for 
a flexible cord which is continuous, does 
not have switches interposed between the 
appliance and the attachment plug, and is 
a type designated for extra hard usage in 
accordance with Section 5021 of the Na- 
tional Electrical Code. The correct length 
of the cord is also quite important, and 
Pamphlet No. 56 says “the flexible cord 
shall be of sufficient length to reach any 
position in which the portable device is 
to be used.”’ 

In order to prevent having a snake's 
nest of electrical cords on the operating 
room floor, it is recommended that all 
portable equipment be provided with 
some kind of electrical storage device on 
which the cord can be wound, in such a 
manner that it will not bend more sharply 
than a circle with a three inch radius. 

To prevent undetected, accidental break- 
age within the flexible cord, the recom- 
mendations suggest using a cord which 
consists of two insulated conductors sur- 
rounded by, but insulated from, a braided 
wire. This surrounding braided wire 
should be connected to the ground termi- 
nal of the wall outlet and to the outside 
metallic shell of the electrical appliance. 


Generally, the recommendations con- 
tinue to require approved explosion-proof 
electrical receptacles and switches for in- 
stallations below the five-foot level in the 
operating rooms of newly-constructed hos- 


pitals. For installation in existing build- 
ings, they still suggest using replacement 
units which are in themselves explosion- 
proof and do not require alterations in the 
conduit system to comply with National 
Electrical Code requirements. 
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Kerosene Kindling Kills 


A Photographic Essay Based on a Slidefilm Produced by Ohio Farm and Home 
Safety Committee in Co-operation with the Ohio State Fire Marshal 


IT IS NOT THE CONTAINER, 


REGARDLESS OF HOW IT GETS THERE, IT IS STILL KEROSENE, 


MANY HAVE TRIED TO REDUCE THE 
DANGER BY USING CORN COBS OR OTHER 
KINDLING SATURATED WITH KEROSENE. 


1S THIS PRACTICE 
DANGEROUS - 


REGARDLESS OF THE WAY KER- 
OSENE GETS INTO THE STOVE, 
IT IS STILL KEROSENE WHICH 





KEROSENE KINDLING KILLS 


"KEROSENE SHOULD BE STORED IN 
| PROPER CONTAINERS SUCH AS THESE.| 


2.” KINDLING WOOD 


t Started Fires With 
Cr lay eee 


Memphis Fire Department Safety Hints on Use of Kerosene 


1. Never use kerosene to start any fire. 


2. Follow the manufacturer's operating in- 
structions for your oil-burning cooking or heat- 


ing device. Post instruction card near stove. 

3. Burners should be kept clean at all times. 
Fires are caused by stopped-up burners. 

4, When wicks are burned low, they should 
be trimmed or replaced with new wicks. 

5. Use ONLY recommended fuel. 
should be free of any foreign matter. 


Fuel 


6. Kerosene cooking stoves should be pro- 
vided with a drip pan beneath the burners, with 
legs of proper height for ordinary use. 

7. Use any APPROVED-TYPE stove. All 
approved-type stoves bear the label of the Un- 
derwriters’ Laboratories (UL). 


8. A leveling device should be used to see 
that all cooking and heating devices are level. 


9. Supply tanks should be filled on the out- 
side of the building, using a funnel to avoid 
spillage. Supply tanks should be cleansed of 
any kerosene on the outside before replacing in 
the stove. Close all valves before refilling. 


10. Stoves should be located so that curtains 
or drapes will not be blown into contact with 
heated surfaces or open flame. No combustible 
(burnable) material should be stored near stove. 


11. Only limited amounts of kerosene should 
be stored in the home. 


12. Never leave your lighted stove unat- 
tended! If you leave the house, turn stove off. 
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LP-Gas Fires, Mattoon, Illinois 


On January 27 a series of fires and ex- 
plosions caused by ignition of liquefied 
petroleum gas that had leaked from a 
buried 500-gal. tank caused damage of 
varying degree to 16 buildings in a two- 
block mercantile area of Mattoon, Illinois. 
Because of the fortunate time of occur- 
rence when all stores were closed (Sun- 
day) there were no fatalities and only one 
serious injury. Property damage was ap- 
proximately $250,000. This loss can be 
attributed to the absence of regulations in 
Mattoon to cover LP-Gas installations. 
Had regulations been enacted and en- 
forced, proper testing of the storage sys- 
tem after installation would have revealed 
a defect in the installation. 

Based upon reports submitted by the Mattoon 


Fire Department and the Illinois Inspection Bu- 
reau. 


S. 17th St. 





A 500-gal. capacity tank had recently 
been installed with auxiliary devices and 
piping beneath a small parking area 10 
feet from the rear of the City Drug Store 
(No. 2 on diagram), and adjacent to a 
rear alley. The system was designed to re- 
place automatically the city gas supply 
when outside temperatures dropped below 
20°F. On January 24 an initial supply of 
420 gals. of LP-Gas had been delivered, 
but the system had not been used prior to 
the fire and the tank valve was shut off. 


Fires and Explosions 
At about 1:00 P.M., January 27, two 
men saw a large fire coming from the 
ground at the rear of the drug store and 
telephoned the fire department. Response 
was prompt but by the time two 21/-in. 


S. 16th St. 
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Acme 


LP-Gas that had escaped from the buried 500-gal. tank at the rear of the City Drug Store 


is shown burning at ground level above the tank. 


hose lines were laid, a wood pole carrying 
a transformer and power lines, and the in- 
terior of the rear of the drug store were 
on fire. Soon thereafter power lines run- 
ning west from the burning pole above the 
alley to the rear of Byers Hotel (No. 10) 
dropped to the ground and at about the 
same time a fire was reported in the rear 
of the Harris Furniture Store (No. 7). 
Several minutes later the rear of No. 9 
burst in flames, and a violent explosion 
occurred in the southeast corner of the 
basement of the Byers Hotel (No. 10). 
Since the thirty guests had previously 
been removed from the building, the only 
injury occurred to a barber in his shop in 
the hotel. Other fires and light explosions 
occurred in the buildings numbered on the 
diagram. Fire fighting operations con- 
tinued for two hours by the Mattoon Fire 
Department aided by men and equipment 
from Arcola, Arthur, Charleston and 
Humboldt. Severe damage occurred in 
buildings No. 2 and 7, moderate damage 
in buildings 8, 9, 10 and 11 and slight 
damage to the other buildings. 


Investigation of the Cause 

When the LP-Gas storage tank was dug 
up three days later a 34-inch threaded 
opening, not equipped with a plug, was 
found in the bottom of the tank through 
which the LP-Gas had undoubtedly es- 
caped into the surrounding earth. Investi- 
gation of the tank excavation revealed 
parts of a former drainage system of vitri- 
fied tiles passing between the rear of 
building No. 2 and the alley. It was also 
discovered that a 12-inch city storm sewer, 
a telephone line conduit tunnel and an 
abandoned central steam line boxing ex- 
tended east and west through the alley. 

Results of a fluorescein dye tracing flow 
test on water in the storm sewer indicated 
the probability that gas escaping from the 
tank followed the vitrified drainage sys- 
tem to the storm sewer, flowed through 
the sewer and entered the various build- 
ings along the alley through sewer connec- 
tions. Since there were also several connec- 
tions to these buildings from the steam 
boxing and telephone conduit, spread 
through these systems is also a possibility. 
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Ample ignition sources were available 
to ignite the gas that collected in and out- 
side the buildings. The first fire probably 
occurred when gas followed the gas ser- 
vice line into the drug store to a gas pilot 
light; when the gas ignited, fire flashed 
back to the gas in the vicinity of the tank. 
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The falling electric wires and coal-fired 
furnaces were possible ignition sources for 
the fires and explosions that followed. 
There is no obvious explanation for the 
delay of three days between the filling of 
the tank and the fires. 


Cincinnati Sash and Door Co. Fire 


A fire at the Cincinnati Sash and Door 
Co. plant on January 29, 1952 furnished 
a $700,000 lesson in fire protection. The 
simple facts of this case were that the 
construction of the building and hazard of 
occupancy of the property were such that 
even the best of fire departments could not 
be expected to extinguish a fire in this 
property once it was well under way. In 
this case an automatic fire detection sys- 
tem, central station connected, had been 
provided to call the fire department im- 
mediately in case of fire. 

The fire department responded as 
quickly as possible but when firemen en- 
tered the basement with a hose stream, fire 
flashed over sawdust-covered beams to in- 
volve the entire area. Floor cracks and 
blocked open fire doors allowed spread to 
upper stories. 


Construction 

The fire originated in and destroyed the 
4-story brick building ‘at 946-950 W. Sixth 
Street and destroyed the roof and top 
story of the adjoining 5-story building at 
942-944 W. Sixth Street with heavy water 
damage on lower floors. Walls of the 
10,000 sq. ft. 4-story building of origin 
were brick with foundation walls of heavy 


Based upon reports submitted by the Cincin- 
nati Fire Department and the Ohio Inspection 
Bureau. 


stone arch; floors for the most part were 
2¥%-inch plank with one-inch overlay on 
12 in. by 16 in. wood beams on steel gird. 
ers and columns. (Apparently flood dam. 
age had warped some of the floor plank. 
ing.) Vertical shafts were enclosed with 
metal lath and plaster with standard fire 
door protection at openings. 

The building was used primarily for 
woodworking and stock storage. The base. 
ment, where the fire originated, housed a 
stoker-fed heating boiler and was also used 
for glass storage and occasional sawing 
and molding. 

The adjoining 5-story building of 
approximately 5,000 sq. ft. floor area was 
of similar construction and was separated 
from the building of origin by a parapeted 
fire wall with all openings protected by 
standard fire doors on both sides of the 
wall. This building was also occupied by 
the Cincinnati Sash and Door Company 
and was used for storage of sash and door 
stock, and for offices. 


Fire Protection 
Private fire protection consisted of a 
central-station-supervised automatic fire 
detection system, a manual fire alarm sys- 
tem and soda-acid extinguishers. There 
was no watchman protection and no sprin- 
klers. 





CINCINNATI SASH AND DOOR CO. FIRE 


The Fire 


At 5:15 P.M., 15 minutes after employ- 
ees had checked out for the night in the 
building of origin, the central-station-su- 
petvised automatic fire detection system 


was actuated by a fire in the basement that 
originated in the vicinity of the heating 
boiler. Although the cause could not be 
determined with certainty, fire officials 
believe that heat escaping from a mortar 
opening in the chimney ignited combusti- 
ble materials near the furnace. 

On arrival of the first engine company, 
the basement and first story were charged 
with smoke. When the basement was en- 
tered fire flashed throughout. A second 
alarm was struck at 5:18 P.M. and third at 
5:35 P.M. 
streams through a fire wall opening from 
the basement of the adjoining building, 
and with a cellar nozzle directed through 
a cellar window. The effectiveness of the 
cellar nozzle was probably reduced by the 
heavy stone arch construction, and when 


Initial attack was by hose 
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the fire flashed throughout the basement 
firemen were unable to hold their position 
at the fire wall opening and after closing 
the fire door left the building and con- 
tinued the attack from the first story. 

Fire by then had spread to the first 
story through cracks in the floor and since 
fire doors on the stairs were blocked open, 
flames soon spread to upper stories where 
a large amount of fuel was present in the 
form of wood sash stock. 

The intervening fire wall with all open- 
ings protected prevented spread to the 5- 
story exposure until flames broke through 
the roof. Then sparks and burning embers 
were carried by a 15 mph wind over the 
parapeted wall and ignited the tar and 
gravel roof covering of the adjoining 
building. The roof and top story of this 
structure were destroyed, and because high 
piling of stock prevented the use of sal- 
vage covers beneath the fire, water damage 
to stock on lower floors was heavy. 


This fire in Cincinnati originated in the basement. Lack of sprinklers, cracks in warped 
floors, and blocked open fire doors on vertical shafts allowed spread to upper stories. 
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Fire Record of Cities, 1951 


As Reported by Municipal Authorities 


The following tables summarize the fire 
experience for 1951 in cities with popula- 
tion over 20,000 in the United States and 
Canada. Of the 694 cities canvassed, 634 
reported. 

These statistics have been collected and 
published in the April QUARTERLIES since 
1939 and represent a permanent reference 
for members who desire to determine fire 
experience trends within a particular city 
by comparing present with past experi- 
ence. It is not intended that these tables 
be the basis of comparisons among differ- 
ent cities, as comparisons based on these 
statistics may be misleading. 

Fire departments of 518 United States 
cities and 49 Canadian cities of over 
20,000 population have reported their 
estimates of fire loss, fire alarms, building 
fires, and false alarms for 1951 to the 
NFPA Department of Fire Record. 

A total of 550 United States cities hav- 
ing more than 20,000 population re- 
ported a fire loss for the year 1951 of 
$200,746,911. Fifty-four Canadian cities 
having a total population of 5,142,821 
reported a total loss of $21,300,822 for 
1951. 

The average loss per person in the 550 
U. S. cities reporting losses was $3.32, 12 
per cent less than the $3.79 average loss 
in 1950. The per capita loss in the 54 
Canadian cities reporting loss figures was 
$4.15, an 8 per cent decrease from 1950. 

The average loss per building fire in 
483 U. S. cities for 1951 was $850, com- 
pared with $580 in 1950. The average 
loss per building fire for 45 Canadian 
cities was $1,320 in 1951, compared with 
$984 in 1950. 

The total number of building fires re- 
ported by 548 U. S. cities was 243,910, an 
average of 4.08 fires per 1,000 population, 
as compared with 4.15 building fires per 


1,000 population in 1950 and 4.20 in 
1949. Fifty Canadian cities reported 
17,186 building fires in 1951. The num. 
ber per 1,000 population was 3.42 in 1951 
as compared with 4.30 in 1950. 

Automobile fires (including trucks) re- 
ported by 539 U. S. cities totaled 73,017, 
an average of 1.25 fires per 1,000 popula. 
tion. Forty-eight Canadian cities reported 
2,839 automobile fires, an average of 0.58 
per 1,000 population. 

Fire departments in 558 U. S. cities of 
more than 20,000 population answered 
743,749 alarms in 1951. The number of 
alarms answered in 54 Canadian cities was 
53,446. 

In the United States, 535 cities of over 
20,000 reported 55,298 false alarms in 
1951. This was 7.5 per cent of the total 
calls answered. It will be noted that these 
are “malicious false alarms’ and not just 
cases where smoke or steam, etc., was 
honestly mistaken for fire. Forty-nine 
Canadian cities reported 6,781 malicious 
false alarms, or 12.7 per cent of their total 
calls. 

Fire departments have been very co- 
operative in furnishing fire loss figures. 
Most of the 60 nonreporting cities did not 
record their fire experience. In a number 
of cases loss figures reported are prelimi- 
nary estimates. 

While there are occasional discrepancies 
in the manner in which certain cities re- 
port losses, our questionnaire calls for the 
total fire loss, both insured and uninsured, 
and this is the figure given unless other- 
wise indicated. Chimney and roof fires 
have been included in the number of 
building fires. A few cities do not give a 
complete record, but on the whole it is 
believed that these figures present a teli- 
able indication of the relative trends in city 
fire losses. 
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1951 FIRE LOSSES, CITIES OF 20,000 POPULATION AND OVER 


No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


ALABAMA 


Anniston 31,150 58,581 396 139 63 
Bessemer 124,795 173 60 26 
Birmingham 298, ,620,848 4,463 ad 386 
Dothan City ; 44,366 433 186 41 
Florence 23,832 30,000a 225 225 sats 
Gadsden ; 149,181 788 216 62 
Mobile , 260,213¢ 1,381 686 148 
Montgomery \ 592,446¢ 1,144 530 102 
Phenix City 3, es e's ei 
Selma , 8 232 130 40 
Tuscaloosa 5, 3 34, 394 147 61 


ARIZONA 


Phoenix 105,042 440,468c 163 447 184 
Tucson 45,064 63,389 706 170 74 


ARKANSAS 


El Dorado 23,047 56,756 330 141 38 
Fort Smith 47,864 115,759 ,264 313 

Hot Springs ....... 29,298 65,761 351 4 43 
Little Rock 101,387 459,944 ,068 703 ee 
North Little Rock. . . 42,142 238,530 ,109 281 84 
Pine Bluff 72,706b 774 308 73 


CALIFORNIA 


Alameda 3, 132,865 816 203 
Alhambra ; 69,765 373 89 
Arcadia s 45,084 192 26 
Bakersfield 34, 309,164 979 204 
Belvedere : haa 9 
Berkeley 3, 130,343 742 426 
Beverly Hills ...... 3 239,552 378 120 
Burbank a 395,587 976 265 
Compton ,89: 236,048 542 126 
Eureka ,912 116,620 8 
Fresno 259,104 197 
Glendale 93,130 270 
Huntington Park ... 73,740c 58 
Inglewood . 194,634 147 
Long Beach 244,072 553,958 423 
Los Angeles ....... 1,957,692 ,655,331la 13,166 
Lynwood 25,534 398,794 128 64 
Monrovia 20,274 19,044 342 55 
Montebello 21,754 16,047c 248 56 
Monterey Park 20,113 20,023 138 59 
National City 21,132 28,950 202 89 
Oakland ,555,888c 4,900 601 
Ontario z 25,725 149 44 
Oxnard . 159,328 155 75 
Palo Alto Y 47,875 441 49 
Pasadena ; 53,635 1,033 391 
Pomona 35, 16,780 554 92 
Redondo Beach .... E 12,176 296 69 
Redwood City 565,185 491 85 
Richmond 152,736 1,615 426 
Riverside 46,399 56,634 500 145 
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a. Estimated. b. Insured loss. c. Building and contents. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


CALIFORNIA (Continued) 

Sacramento 135,761 287,928a,c 1,157 487 215 129 
San Bernardino .... 144,214c 674 186 96 41 
San Diego : 542,996c 3,195 1,141 415 152 
San Francisco oes aoe Sa vis 
San Gabriel 171 25 22 2 
San Jose 1,148 205 83 41 
San Leandro 333 137 28 6 
San Mateo 543 98 43 8 
Santa Ana 468 135 70 21 
Santa Barbara ...... 663 158 59 38 
Santa Cruz 277 79 32 16 
Santa Monica 1,030 298 116 49 
South Gate 684 212 Sos 10 
Stockton ] 1,541 348 171 76 
Torrance 277 69 45 0 
Vallejo ; 982 235 94 Ea? 
Whittier 23,866 . 218 61 39 0 


COLORADO 


Colorado Springs .. . 45,268 539 46 37 
Denver eats ee eet 
Greeley 197 26 13 
Pueblo : 75,2 2,788 147 26 


CONNECTICUT 


Bridgeport 159,352 1,616 330 80 
Bristol 35,893 140,788¢ 380 47 14 
Danbury 22,424 133,236 392 42 8 
East Hartford 29,340 15,343¢ 385 54 6 
Fairfield 30,370 266 24 ee 
Greenwich 40,546 ee raed 

Hamden 29,311 544 

Hartford 177,073 359,836c 2,270 

Manchester 33,906 ak 

Meriden 43,747 102,998 489 

Middletown 29,665 257,262a 185 

Milford 26,345 176,893 500 

New Britain 73,663 134,473 796 

New Haven 163,344 540,812 2,694 

New London 30,367 96,125 635 

Norwalk 49,458 148,575 618 

Norwich 23,382 175,151 331 

Stamford 73,584 286,974 696 

Stratford 23,620 95,685 613 

Torrington 27,770 108,462d 266 

Waterbury 104,242 243,673 1,390 

West Hartford 44,401 24,038 444 

West Haven Twp. .. 31,876 cat 


DELAWARE 

Wilmington 109,907 252,088 — 1,282 
DISTRICT OF COLUMBIA 

Washington, D.C... 797,670 1,931,130 10,263 


FLORIDA 


Daytona Beach ‘ 80,939 467 
Fort Lauderdale .... 537 
Gainesville ue tu 
Jacksonville 637,316 2,795 725 
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a. Estimated. c. Building and contents. d. Incomplete. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


FLORIDA (Continued) 


5,510 206 oe 18 
Lakeland 3 25,890 413 140 38 
Miami ; 501,396 3,212 150 
Miami Beach ae ae 
Orlando f y13 582 37 
Panama ; 452 16 
Pensacola 3,29: , 493 50 
St. Petersburg ; 1,500 119 
Tallahassee 7, 101,854 502 41 
Tampa ,07: ,154,467 1,530 
West Palm Beach... 3,05: 95,532 270 


GEORGIA 


ns. 
NO: 


Rene Uhe,. 
WwAUANIN NW: 


43,465 605 

20,102 61,447 397 

Atlanta 327, 678,209 5,926 
Augusta a 
Comimous......... 291,238¢ 753 
Decatur 21,626 209 
East Point 21,628 re 
La Grange 24,954 201,324 419 
Macon 70,106 209,151 670 
Marietta 20.628 18,876 284 
Rome 29,617 88,091 508 
Savannah 119,689 130,425 1,612 
Valdosta 20,004 130,706 321 


IDAHO 


Nv. he © 
Cow DN vw 


34, ,174,809¢ 583 
Pocatello t 21,355c 295 


ILLINOIS 


32,176 189,100 455 

Aurora 50,508 414,318 569 
Belleville 32,701 86,938 445 
Berwyn 51,176 61,045 380 
Bloomington 34,048 105,612¢c 528 
Champaign 39,397 286,000 341 
Chicago 3,606.436 9,600,000 38,131 
Chicago Heights ... 24,369 833,275 186 
Cicero 67,197 67,800 803 
Danville 37,892 eae 
Decatur 67,803 210,833 548 
East St. Louis 81,950 186,209 1,266 
Elgin 42,003 44,846 374 
Elmhurst 21,204 10,115¢ 141 
Evanston 73,030 135,877 622 
Freeport 22,425 164,553 324 
Galesburg 31,357 306 
Granite City 29,139 “ey 
Harvey 20,636 ; 330 
Jacksonville 20,374 48,389 236 
Joliet 52,460 97,605 858 
Kankakee 25,873 50,490 498 
Maywood 27,409 341 
37,296 +s 

63,175 »404 989 

21,912 210 

1,375 

56,240c 662 


An 
JOO & 


AUN 


N BWW ae Db 
oO 


4 


pm to + 


a a a 
COW 0 SO 


DAN ww s. 
# CO SOO YW 


ma aAYWy 
oncu: 


c. Building and contents. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 


Population Total so No. es Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 Population 


ILLINOIS (Continued) 


Rockford 92,503 194,978 1,116 483 155 
Rock Island 48,594 114,448 533 124 75 
Springfield 80,832 492,885 967 on ee 
Urbana 22,995 12,466 205 44 19 
Waukegan 39,099 41,074 622 198 61 
INDIANA 

Anderson 46,809 308,132 698 446 64 
Bloomington 28,191 46,780 463 177 62 
East Chicago 54,124 99,615 1,221 123 90 
Elkhart 35,556 76,565 816 404 55 
Evansville 109,869 ,725,100 1,756 732 210 
Fort Wayne 132,840 62 2,053 940 

Gary 132,496 ee sks 
Hammond 87,423 5 1,736 387 
Indianapolis ....... 424,683 34 4,884 2,205 

Kokomo 38,600 ,922 454 269 
Lafayette 35,508 1, 510 253 
Logansport 20,933 ‘ 526 249 

Marion 30,059 492 316 
Michigan City 28,379 .67¢ 423 187 
Mishawaka 32,878 : 497 163 

Muncie 58,364 314,280 902 428 

New Albany 29,297 262,255 433 265 
Richmond 39,504 392,625¢ 531 260 

South Bend 115,698 382,410 1,549 754 

Terre Haute 64,047 188,190 1,299 632 


IOWA 


me 


WAHRON YASH NYS. NRE NAS 


CUDKH ROU BROHKONE: 


23,105 28,368 ae 137 
Burlington 30,639 264,147 184 
Cedar Rapids ...... 72,149 465,491 464 
Clinton 30,151 45,174 198 
Council Bluffs ..... 45,184 71,854 197 
Davenport 73,640 319,394 198 
Des Moines ....... 176,954 714,437 2, 661 
Dubuque 49,528 59,228 317 
Fort Dodge 25,025 21,910 80 
lowa City 27,018 71,549 176 
Mason City 27,593 13,646 ; 77 
Ottumwa 33,640 179,846 189 
Sioux City 84,035 348,013 S17 
Waterloo 64,354 93,481 : 370 


KANSAS 

Hutchinson 33,524 48,066 178 
Kansas City 129,583 495,422 5 720 
Lawrence 23,292 23,586 5 fon 
Leavenworth 20,543 57,358 3 128 
Salina 26,141 36,366 4 175 
Topeka 77,827 231,280 ; 266 
Wichita 166,306 379,408 ; 635 


KENTUCKY 
Ashland 


Covington 
Lexington 
Louisville 
Newport 
Owensboro 
Paducah 


YARN AYLALN RARAAY 
BNAMWUNHL DAY HAHO’MwO 


c. Building and contents. 





City 
LOUISIANA 
Alexandria 
Baton Rouge 
Lafayette 
Lake Charles 
Monroe 
New Orleans ...... 
Shreveport 


MAINE 


Auburn 
Augusta 
Bangor 
Biddeford 
Lewiston 
Portland 

South Portland 


MARYLAND 


Baltimore 
Cumberland 
Hagerstown 
Montgomery County. 


MASSACHUSETTS 


Arlington 
Attleboro 
Belmont 
Beverly 
Boston 
Braintree 
Brockton 
Brookline 
Cambridge 
Chelsea 
Chicopee 
Everett 

Fall River 
Fitchburg 
Framingham 
Gloucester 
Haverhill 
Holyoke 
Lawrence 
Leominster 


Medford 
Melrose 


New Bedford 
Newton 
North Adams 
Northampton 
Peabody 
Pittsfield 


a, Estimated. b. Insured loss only. 


Population Total Loss 
(Last Census) 


34,685 
123,957 
33,465 
41,202 
38,375 
567,257 
125,506 


23,078 
20,900 
31,473 
20,700 
41,142 
76,936 
21,732 


940,205 
37,632 
36,232 

163,749 


43,984 
23,665 
27,319 
28,855 
790,863 
23,130 
62,856 
56,952 
120,676 
39,038 
48,939 
45,789 
111,759 
42,671 
27,845 
25,048 
47,213 
54,441 
80,427 
24,084 
96,523 
99,521 
59,779 
66,109 
26,919 
24,411 
22,395 
109,033 
80,996 
21,475 
28,998 
22,647 
53,055 
83,190 
36,663 
41,842 


8,917,021 


FIRE RECORD OF CITIES, 1951 


o. Bldg. No. Auto Malicious -—— Fires 
Fires False 
1951 1951 


No. oe “Views 
1951 1951 1951 


214,430 386 200 
324,332 1,380 571 
332 151 


443,074 869 265 
1,425,537 5,240 ~—-1,755 
534.622 1.604 549 


50,000a 403 94 
17,759 268 160 
180,835 638 417 
91,377 364 299 
144,348 833 401 
51,187¢ 1,277 146 
25,282 343 125 


12,374 5,447 
479 318 
619,471 1,509 650 
111,636 850 i$ 
15,056 505 115 
757 182 
15,234 3,914 


29,639c 621 558 
1,695 588 


349,970c 2,247 686 


139,148 1,164 154 
90,839 671 159 
111,793¢ 900 202 
205,590a,c 1,219 409 
90,099a,c 783 207 


119,299a 685 183 
215,072c 1,234 295 
1,605 276 
1,621 518 
2,351 606 

84,592a 1,027 77 
111,796b 1,098 240 

28,675 559 31 
106,033 489 124 

35,670 583 69 
264,360 876 182 
149,199 1,535 207 

30,540 378 237 

17,275 367 171 
145,400 516 136 
115,680d 793 271 
221,716c 1,895 340 
102,644 1,031 91 
324,681c 887 243 


126,614 
314,729c 


c. Building and contents. 


50 31 
42 78 
46 

"90 

227 


148 


43 


35 


19 


106 

28 

"29 

107 

"99 108 
120 62 
141 201 
57 40 
139 94 
26 6 
40 18 
70 66 
98 59 
87 59 
40 10 
34 16 
43 18 
98 41 
116 162 


73 158 
91 18 


d. Incomplete. 


Per 1000 
Population 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


MASSACHUSETTS (Continued) 

Somerville g 459,191 2,022 612 127 273 
Springfield ' 545,567 2,671 552 201 285 
Taunton ‘ 38,236 634 186 52 25 
Waltham 118,982 891 121 57 52 
Watertown : 81,840 938 41 Zz 44 
Wellesley 43,989 408 31 58 17 
Westfield ; 34,054 547 126 29 2 
West Springfield ... 27,290 361 67 32 16 
Weymouth a 78,901 687 114 63 

Woburn : 27,716 749 32 26 

W orcester j 929,000a 4,091 Sie ae 


Pw De ety we 
Ck = AYO 


D\Aw 


MICHIGAN 


Ann Arbor ] 142,079 492 
Battle Creek 504,006 896 
Bay City 5. 106,250 828 
Dearborn E 203,400 1,741 
Detroit ,838,517 ,189,243a,c 16,245 
East Detroit 9372 137,160 183 
East Lansing ig 21,808 140 
Ferndale : 36,100 362 
Flint 3 745,281 1,841 
Grand Rapids x 586,521 1,448 
Hamtramck : 138,509 642 
Highland Park 85,990 750 
Jackson : 86,223 882 
Kalamazoo : 209,030c 658 
Lansing ’ ,590,333c 2,067 
Lincoln Park 49,370 378 
Monroe 24; 69,607 253 
Muskegon I 79,388 768 
Pontiac 3, 305,223 1,237 
Port Huron i 247,050c 605 
River Rouge é 177 
Royal Oak apie 
Saginaw 924,366c 1,273 
Wyandotte 36, 154,544 516 


1 WAN WK 0 iV 


o 


AWAD RDN AO HU 2 We Dobe 
i 


3 
5 
5 
- 
2 
+ 
5 
5 


ww, 


MINNESOTA 
26,801c 
671,096 
Minneapolis 7, ,001,769 
Rochester ; 12,000 
St. Cloud 22,7 40,195 
St. Louis Park 142,600 
St. Paul ,935,202a 
Winona 14,036 


WN Nw 


bm S 


MISSISSIPPI 

37,034 140,868 
Greenville 29,914 40,340c 
Gulfport 22,428 
Hattiesburg 29,432 45,952 
Jackson 97,674 131,430 
Laurel 24,988 
Meridian 41,709 
Natchez 22,678 
Vicksburg 27,344 88,900 


a. Estimated. c. Building and contents. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


MISSOURI 
Cape Giradeau 21,539 205,256 311 155 40 
Columbia 31,731 128,596 490 210 54 
Hannibal 20,486 67,121 278 117 49 
Independence 36,832 82,693 707 165 58 
Jefferson City 24,990 17,290 455 104 40 
Joplin 37,188 127,607 1,061 360 118 
Kansas City 439,646 3,817,708 6,294 1,890 631 
St. Joseph 75,572 1,432 420 180 
852,623 9,494 3,239 a 
20,269 388 127 
Springfield 66,302 ie Ses 
University City .... 39,595 46,491 944 95 
Webster Grove .... 23,289 27,735c 233 39 


MONTANA 

Billings 31,725 353,279¢ 337 101 

Butte 32,904 82,032 487 155 

Great Falls 39,006 12,226 330 25 

Missoula 22,320 301 77 

NEBRASKA 

Grand Island 22,835 ,119 196 

OS eee 20,108 25,520 279 87 

Lincoln 97,423 400,000a,c 1,199 448 
,040,958a ,835 1,108 


I 


NWA BOD DW D> 
WOAWUNUNUAW 


= NO 
Md 


NEVADA 


a ee : 192,942 614 264 
158,735 967 300 


NEW HAMPSHIRE 

Concord 27,984 21,778c 546 244 

Manchester ........ 82,581 345,927¢ ,049 344 
34,666 214,755¢ 476 259 


NEW JERSEY 

Atlantic City 61,642 1,009,127 699 346 
Bayonne 76,657 922 204 
Belleville 32,059 29,776c 473 40 
Bloomfield 49,313 49,711 672 177 
Camden 142,806 ,819 272 
Clifton ,367 350,709 815 113 
East Orange é 780 241 
Elizabeth Sra as 
Englewood 

Fair Lawn 

Garfield ; ears an 
Hackensack : 566 85 
Hillside ; f 374 

Hoboken , . 876 

Irvington ; 434 

Jersey City 300, 356,510c 3,387 

Kearny 3 74,534 482 

Linden 30, 45,412c 600 

Long Branch 3 rae 
Maplewood ‘ 236 
Montclair 2 565 

Newark 437, ,391,350a 5,404 

New Brunswick .... : 200,847c 564 

North Bergen Twp.. 134,975 923 

Nutley 409,224 447 


i) 


Ye NW wWY 
m— ONAY 


a. Estimated. c. Building and contents. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms _ Fires Fires FalseAlarms Per 1000 
City (Last Cens:is) 1851 1951 1951 1951 1951 Population 


NEW JERSEY (Continued) 

Orange 38,413 41,940 467 191 66 41 
Passaic 57,851 1,479,045 752 287 71 41 
Paterson 139,423 549 803 196 

Perth Amboy 41,291 ey, oh i Ley att, 
Plainfield 42,212 641 156 61 39 
Rahway 21,287 81,930 365 96 38 s 
Teaneck Twp. ..... 34,000 32,297 741 112 40 

TOMO ekki ecans  S2RGST 446,005 5,313 513 180 

Union City 55,322 125,053c ,016 275 54 

Union Twp. ....... 39,000 83,181 504 146 67 

West New York.... 37,754 552 108 42 
Westfield 21,335 ce rar se He 

West Orange 28,624 24,632 349 97 6l 


NRwuU bw hw, 
NoOoOowuUr 


© 


Ww . 


NEW MEXICO 


Albuquerque 97,000 
Roswell 25,572 49,841 or 
Santa Fe 29,750 163 


NEW YORK 


—_s 


Amsterdam 32, 36,627¢ 301 
Auburn : 49,646 403 
Binghamton 791,136 718 
Buffalo ........... 477,393 1,455,039 5,959 
Cohoes 21,235 19,811 322 
Elmira 49,690 129,713c 502 
Endicott 20,168 144 
Freeport 24,589 ae 
Gloversville 23,576 274 
Hempstead 29,021 beer 
Irondiquoit Twp.... 34,045 

Ithaca 29,395 

Jamestown 43,250 117,751c 
Kenmore 20,332 8,165 
Kingston 28 860 108,038 
Lackawana 27,646 23,709 

Lockport 25,136 80,367 
Middletown 22,565 28,655 

Mount Vernon 71,837 105,461 
Newburgh 31,924 81,530¢ 

New Rochelle 59,626 243,605 

New York 7,835,099 21,082,530¢ 

Niagara Falls 90,875 169,760 

North Tonawanda .. 24,730 118,785 

Olean 22,842 44,273 

Oswego 22,611 

Port Chester 23,969 

Poughkeepsie 40,975 

Rochester 331,252 1,172,403 

Rockville Centre ... 22,274 69,410 

Rome 41,379 60,332¢ 
Schenectady 92,070 132,999 

Syracuse 220,067 1,538,860 

Troy 71,659 192,873¢ 

Utica 101,479 425,473 

Valley Stream 26,833 53,260 
Watertown 34,280 37,076C 

White Plains 43,501 100,000a, ¢ 
Yonkers .. \ E52:533 361,060a 


a. Estimated, ¢, Building and contents, 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


NORTH CAROLINA 

Asheville 303,885 907 158 76 72 
Burlington ........ 24,495 63,112 541 83 oa 16 
Charlotte 133,219 390,896 ,504 ,126 169 296 
Durham 70,307 121,135c¢ 996 468 125 55 
Fayetteville 34,605 732 338 81 54 
Gastonia 23,003 Sse ary ein oat 
Goldsboro 21,399 117,576 433 240 28 20 
Greensboro 73,703 203,423¢ ,194 361 142 110 
High Point 39,930 155,996c 777 257 110 45 
Raleigh 65,123 112,345 949 124 98 86 
Rocky Mount 27,644 19,864c 402 226 36 11 
Wilmington 44,925 109,771¢ 603 386 51 71 
Wilson 22,964 170,800c 349 115 36 16 
Winston-Salem .... 86,816 281,143 ,167 186 254 


NORTH DAKOTA 

UD a asses waves 6 37,981 293,331 537 ae 
Grand Forks 26,617 60,159¢ 261 171 
Minot 21,924 53,034 228 137 


OHIO 

273,189 1,423,990 ,400 
Alliance 26,112 1,470 160 
Ashtabula 23,093 76,115 332 
Barberton 27,893 50,198 327 
Canton 116,312 608,720c 1,194 
Chillicothe 20,121 69,765 239 
Cincinnati ........ 500,510 993,004 5,766 
Cleveland 905,636 4,283,369 9,231 
Cleveland Heights . . 58.782 36,160 940 
Columbus 374,770 566,800 3,945 
Cuyahoga Falls .... 29,076 68,810 324 
Dayton 243,108 310,551 3,264 
East Cleveland 39,875 3,230 454 
East Liverpool 24,072 24,197¢ 553 
Elyria 30,197 180,235 252 
Euclid 41,447 oon 
Findlay 23,806 243 
Garfield Heights ... 21,606 a 
Hamilton 57,717 1,115 
Eamewood ........ 67,878 275,570 299 
Lancaster 24,140 50,156 525 
Lima 49,880 152,444 652 
Lorain 50,819 182,010 537 
Mansfield 43,363 203,535¢ 508 
Marion 33,786 105,349 406 
Massillon 29,524 34,058¢ 461 
Middletown 33,634 54,516 364 
DOME its.) ee 692,991 459 
Norwood 34,626 38,906 251 
Parma 28,852 31,383 586 
Portsmouth 36,663 27,233 694 
Sandusky 29,060 39,299 740 
Shaker Heights .... 27,980 158,076 374 
Springfield.... .... 78,029 329,684 2,792 
Steubenville 35,695 170,763 445 
Toledo 301,358 637,581 2,801 
Warren 49,674 58,692 499 
Youngstown 167.643 414,447 1,283 
Zanesville 40,424 90,104c 434 
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c. Building and contents. 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 


Population Total Loss No. Alarms _ Fires Fires FalseAlarms Per 1000 


City 
OKLAHOMA 


Oklahoma City .... 


Ponca City 
Shawnee 
Stillwater 


OREGON 


Portland 


PENNSYLVANIA 
Aliquippa 
Allentown 
Altoona 
Bethlehem 
Butler 
Chester 
Dunmore 
Easton 

Erie 
Harrisburg 


Haverford Twp. ... 


Hazleton 
Johnstown 
Kingston 
Lancaster 
Lebanon 
McKeesport 
Nanticoke 
New Castle 
New Kensington 
Norristown 
Philadelphia 
Pittsburgh 
Pottstown 
Pottsville 
Reading 
Scranton 
Sharon 
Uniontown 


Upper Darby Twp.. . 


Washington 
Wilkes-Barre 
Wilkinsburg 
Williamsport 


RHODE ISLAND 
Central Falls 


Cranston 


East Providence .... 


Newport 


a, Estimated, 


(Last Census) 


35,976 
34,527 
37,255 
26,972 
242,450 
20,185 
24,457 
20,155 
180,586 


35,672 
371,011 
43,064 


26,067 
106,233 
76,844 
66,027 
23,511 
65,824 
20,302 
34,410 
130,125 
89,091 
40,000 
35,486 
62,723 
21,061 
63,601 
28,134 
51,223 
20,140 
48,563 
25,226 
38,143 
2,064,794 
673,763 
22,616 
23,642 
109,062 
124,305 
26,305 
20,423 
186,000 
25,898 
76,638 
31,281 
44,946 
59,704 


23,610 
55,130 
35,791 
32,090 


¢. Building and contents, 


1951 1951 


127,071 540 
47,597 823 
185,672c 938 
i122 259 
681,144 5,029 
56,085 514 
57,642c 476 
59,351 342 
412,038 3,641 


TES37 799 
2,211,082 4,799 
97,109 567 


41,325 
108,183¢ 
92,720 


9,250c 
72,448c 


11,719,421a 

1,020,000a 

106,388c 
94,788 


707,243c 
118,648c 


503,072 
24,620 

182,337 
19,600 

196,727 
78,885¢ 


92,980 247 
54,551¢ 840 
62,866 689 

6,764 957 


1951 


143 
249 
169 
41 
032 
116 
67 
102 
685 


272 
42 
224 
60 


5,981 
Deo 
45 
43 


320 
238 
145 
143 
191 

97 
341 
143 


147 
185 

90 
194 


d. Incomplete. 


1951 


61 
38 
44 
19 

292 
70 
39 
35 

211 


1951 


Al 
5 
15 


74 


13 
. 


Population 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No.Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


RHODE ISLAND (Continued) 

Pawtucket 81,180 222,895 1,248 268 98 105 
Providence 274,700 997,205c 3,753 619 310 575 
Warwick Twp. .... 43,027 en ar ae ene 
Woonsocket 50,186 


SOUTH CAROLINA 


Charleston 68,243 705,315¢ 910 
Columbia 85,949 397,259c 269 
Greenville 57,932 114,547 983 
Spartanburg 36,674 70,902 610 


SOUTH DAKOTA 
Rapid City 25,179 97,302 304 
Sioux Falls ........ 52,161 188,070 411 


TENNESSEE 

Chattanooga aes Sas 
Jackson 30, 113,340 430 215 
Johnson City ‘ 28,460 537 208 
Knoxville 4,18: 129,117¢ ,066 920 
Memphis. 394, ees eae 
Nashville 13,3 860,157c ,885 906 


TEXAS 

Abilene 342,253c 900 55 
Amarillo 550,449c 850 164 
Austin 131,964 362,437¢ ,878 342 
Baytown 22,927 62,000 182 58 
Beaumont 93,715 160,054a ,299 789 
Brownsville 36,176 31,665c 259 69 
Brownwood 20,140 25,986 414 89 
Corpus Christi 108,053 296,193c 1,020 300 
MT tn hes aces 432,927 2,795,353c 8,305 ,078 
Denton 21,345 69,359 365 69 
El Paso 130,000 200,000a,c 1,661 ,398 
Fort Worth ,248,372 6,352 ,587 
Galveston ‘ 1,028 368 
Harlingen 3, sar attg 
Houston , 3,167,063b 7,675 aT 
Laredo .. : 61,208 335 77 
Longview : 48,346c 499 117 
Lubbock R 315,000 836 413 
Marshall E 49,900c 417 84 
McAllen ee oat 
Midland ‘ 53,407¢ 397 157 
Odessa 108,490 538 288 
Orange ; 105,200c 394 76 
ICTR ede eae es ,67 106,949c 615 131 
Pasadena 4 30,531 225 41 
Port Arthur 9 90,643c 564 91 
San Angelo Sat eas 
San Antonio 406,811 ,237,864 4.982 344 
Sherman 20,013 42,000 436 369 
Temple 24,970 75,550 mt 
Texarkana 24,657 aan We 
Tyler 38,864 91,420c 699 211 
University Park .... 23,823 231,994c 217 47 
Waco 84,300 251,469a,c 1,102 461 
Wichita Falls ...... 67,709 147,996c 1,359 333 


INNW®ROBRUANN 
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a. Estimated. b. Insured loss only. c. Building and contents. 





City 
UTAH 


Provo City 
Salt Lake City 


VERMONT 
Burlington 


VIRGINIA 
Alexandria 


Arlington County .. 


Charlottesville 


Eeanale:. os. oe ss 


Lynchburg 


Newport News .... 


Norfolk 
Petersburg 
Portsmouth 
Richmond 
Roanoke 


WASHINGTON 
Bellingham 
Bremerton 
Everett 
Longview 
Seattle 
Spokane 
Tacoma 
Vancouver 
Walla Walla 
Yakima 


WEST VIRGINIA 


Bluefield 
Charleston 
Clarksburg 
Fairmont 
Huntington 
Morgantown 
Parkersburg 
Weirton 
Wheeling 


WISCONSIN 


Appleton 
Beloit 

Eau Claire 
Fond du Lac 
Green Bay 
Janesville 
Kenosha 

La Crosse 
Madison 


Manitowoc ........ 


Milwaukee 
Oshkosh 
Racine 
Sheboygan 
Superior 
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Population 


Total Loss 


(Last Census) 1951 


33,039 


61,604 
134,990 
25,909 
34,537 
47,639 
41,571 
188 601 
34,948 
71,294 
229,906 
91,089 


33,934 
27,746 
33,807 
20,556 
462,985 


24,143 
58,447 


33,892 
29,541 
35,862 
29,826 
52,443 
24,829 
54,360 
47,396 
95,594 
27,444 
632,651 
40,934 
70,749 
42,485 
35,091 


c. Building and contents. 


79,277 
57,368 
216,692 


426,659c 
235,261 

113,450c 
218,729 
244,446 
154,168 
332,919 
87,964 
321,100 
,267,137 

172,037c 


629,281 
61,138 
56,985c 
37,095 

778.249 

629,77 1c 

,062,235 
105,507¢ 
216,516¢ 

140,471 


530.930 
227,055 


573.944 
183,650c 
725,463c 
46,150 
121,027 


129,987 
153,071 

49,934 
704,525 
215,591 


138,113 
188,106d 
45,614 
1,994,004 
72,051d 
112,016 
35,906 
80,363 


d. Estimated. 


No. Alarms 
1951 


1,518 
288 
1,891 


546 


680 
429 
355 
546 
808 
748 
3,472 
687 
248 
3,840 
,314 


856 
754 
768 
239 
4 655 
aor 
2,808 
823 
386 
631 


208 
814 
236 
227 
1,253 
379 
388 
102 
802 


501 
502 
515 
714 
838 
503 
673 
810 
418 
8,872 
456 
1,440 
484 
642 


No. 
No. Bldg. No.Auto Malicious Bldg. Fires 


Fires 
1951 


186 
109 
563 


338 


Fires False Alarms 


1951 


64 
34 
119 


64 


1951 


60 
9 
98 


Per 1000 
Population 
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No. 
No. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. Alarms Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 1951 1951 1951 1951 Population 


WISCONSIN (Continued) 


Waukesha 
Wausau 
Wauwatosa 


West Allis 
WYOMING 


Cheyenne 


ALBERTA 
Calgary 
Edmonton 
Lethbridge 


21,186 26,403 
30,386 70,731 
33 300 36,900 
42,945 92,470 


Sa.357 77,390 
31,807 58,039 


271 
510 
373 


590 


317 


339 


151 

98 
115 
165 


133 


131 


24 
30 
17 
44 


1951 FIRE LOSSES, CANADIAN CITIES 


135,000 406,566 
158,912 660,02 1c 
23,000 29,419 


BRITISH COLUMBIA 


Burnaby 


New Westminster . . 


Saanich 
Vancouver 
Victoria 


MANITOBA 


Brandon .. 
St. Boniface 
Winnipeg 


NEW BRUNSWICK 


Fredericton 
Moncton 
Saint John 


NOVA SCOTIA 
Glace Bay 
Halifax 


ONTARIO 
Brantford 


East York Twp... 


Etobicoke 
Fort William 
Galt 

Guelph 
Hamilton 
Kingston 
Kitchener 
London 


Niagara Falls .... 
North York Twp.. 


Peterboro 
Port Arthur 


St. Catharines ...... 


a. Estimated. 


65,000 aR ghexsi ou 

30,000 313,582 

24,000 37,554 

385,500 ,631,186 
223,143d 


26,104 
50,381¢ 
229,045 


20,000 72,381 
30,000 205,618 
63,000 701,388 


28,000 18,958c 
122,656 357,248 
534,497 


36,602 409,393 
22,000 158,557¢ 


Gi 67,000 23,350c 


46,000 77,176 

30,585 505,043 

23,085 16,977¢ 
25,962 220,461 
196,246 460,579a 
36,000 326,63 5c 
43,084 65,647 

94,027 230,850c 


ef 20,589 130,145 
gi 62,646 387,461la 


40,727 137,191¢ 
220,026 609,957 
35,065 483,436c 
32,000 73,784 
37,988 184,311c 
35,000 284,062c 


c. Building and contents. 


959 
996 
161 


434 
390 
»372 
897 


289 
326 


860 
283 
,140 


97 
349 
145 


484 
186 
343 
320 
581 
181 
282 
,057 
561 
246 
744 
192 
656 
363 
5277 
567 
441 
440 
232 


418 
428 
107 


207 
834 


72 


975 


216 
121 
82 
174 
493 
95 
34 
703 
80 
169 
202 
54 
264 
202 


,139 


111 

89 
175 
135 


d. Incomplete. 


86 
76 
14 


30 
13 
180 
23 
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ONTARIO (Continued) 


Sault Ste. Marie.... 33,000 33,250 
Scarboro Twp. ..... 60,000 198,790 
Sudbury 50,222 333,798c 
ENE oo5kSsdin a xis « 26,385 31,297 
Toronto 666,467 1,664,085 
Windsor 121,011 280,000a 
Week Pep. x..5.1--. 98,000 419,845c 


QUEBEC 

Chicoutimi 21,337 

Hull 43,871 551,491 

Jonquiere 25,765 9,146 

Lachine 29,625 70,200 

Montreal 1,181,955 5,766,037 

Outremont 32,000 48,030c 
Quebec 205,115 854,009 

Shawinigan Falls ... 38,000 80,000 

Sherbrooke 52,000 263,624 

Three Rivers 53,000 

Verdun 78,000 

Westmount 27,203 71,739c 


SASKATCHEWAN 


Moose Jaw 25,000 39,666 
Regina 69,995 111,586 
Saskatoon 53,000 325,141 


a. Estimated. c. Building and contents. 


N 
o. Bldg. No. Auto Malicious Bldg. Fires 
Population Total Loss No. poe ‘Fires Fires FalseAlarms Per 1000 
City (Last Census) 1951 


1951 1951 1951 1951 Population 


369 28 16 14 
436 124 35 61 
509 115 19 53 
638 121 ot 15 
6,074 2,645 529 644 
1,058 461 117 196 
580 129 63 25 


856 
551 
78 
10,718 
218 
2,823 
306 
853 
625 


335 
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This volume includes: No. 1, July 1951; No, 2, October 1951; No. 3, January 1952; No. 4, 


April 1952. 


Each item lists the Quarterly issue number in which it will be found, followed by the page 
number (i.e., 1:9 refers to Number 1, July 1951, page 9). 


A 


Abrasive Works Fires, Large Loss Fires. 3:245 
Acetates. 4:325 


Acids, Inorganic. 4:325 
Organic. 4:327 


Advertisers, Index to. 2:180; 3:306; 4:382 

Agricultural Implement Storage Fire, Large 
Loss Fires. 3:255 

Aircraft Carrier Pushbutton Fire Fighting. By 
Richard L. Tuve. 1:56 


Aircraft Engine Test Cell Fire, Large Loss 
Fires. 3:245 


Aircraft Fires. 3:269 
— N. J.—Incredible Coincidence. 


Aircraft Fuel Tank Explosions, Suppression of. 
y W. G. Glendinning and A. M. MacLen- 
nan. 1:61 
Aircraft Hangar Fire, Large Loss Fires. 3:271 
Airport Terminal Building Fire, Large Loss 
Fires. 3:271 
Sey Heonee Tank Fire, Large Loss Fires. 


Alcohols. 4:327 
Aldehydes. 4:328 


Alkali Metals. 4:328 
Alkalis (Caustics). 4:330 
Alkaloids. 4:331 


Allison Jet —_ Test Cell eetesion. Speed- 
way City, Ind., July 12, 1951. 2:95 


American Airlines, Accident, Jan. 22, 1952. 
Elizabeth, N. J. 4:311 


Amines. 4:331 

Ammonium Compounds. 4:331 
Anesthetics. 4:333 

Anhydrides. 4:338 

Aniline Dyes and Inks. 4:338 
Antenna Wrecks Chimney, TV. 4:346 


Antennas, Television and FM. By Charles L. 
Smith. 1:19 (Reprinted) 


Antimony Compounds. 4:338 

Apartment Fires, Large Loss Fires. 3:268 

Arsenates and Arsenites. 4:339 

Arson Investigation in Selected U. S. Cities. By 
Kuan-Lou Lee. 2:132 


Autoclaves—Industrial Steet. Protection 
Against Explosions. Cousins and 
P. E. Cotton. 3:225 


Azo-Compounds. 4:339 
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Babcock, Chester I., “Theory of Fire Hazard 
Relativity.” 1:12 

Barbituric Acid Derivatives. 4:339 

Benzene and Derivatives. 4:339 


Benzoates. 4:339 


Board of Directors Meetings 
May 7, 1951; June 25, 1951. 1:4 
January 24, 1952. 4:349 


Borates. 4:340 
Brick and Tile Works Fires. 3:245 


righton, N. Y. 
oem in. By Allen L. Cobb. 2:85 % 
Gas Explosions, Sept. 21, 1951. 2:Frontis- 
piece, 85 
British Fire Tests of Fibreboard. 3:218 
Bromates. 4:340 
Bromides. 4:340 
Builders’ Supplies Storage Fire. 3:255 


Building Materials, Burning Characteristics of. 
By A. J. Steiner. 2:103 

Burning Characteristics of Building Materials. 
By A. J. Steiner. 2:103 

Butadiene Fire, Kobuta, Pa. By W. 


nane, F. Prince and E. J. 
(Reprinted) 


F. Culli- 
Dean. 1:66 


c 
Carbides. 4:340 
Carbon Compounds. 4:341 
Carbonates. 4:341 
Carbon Monoxide and Carbon Dioxide. 3:292 


Carbon Tetrachloride Bulbs and Bombs. By 
O. J. Hodge. 1:70 


Casualty Statistics, Fire. By Halbert L. Dunn, 
M.D. and Evelyn H. Halpin, Ph.D. 1:45 
(Reprinted; 

Chemical Plant Fires, Large Loss Fires. 3:245 

Chemical Storage Fire, Large Loss Fires. 3:255 


Chemicals, Fire Protection for Dangerous. By 
Charles W. Bahme. 4:323 
Class of, According to Hazard. 4:323 


Chlorates. 4:341 

Chlorides. 4:342 

Chlorinated Hydrocarbons. 4:342 
Chlorites. 4:344 

Chimney, TV Antenna Wrecks. 4:346 
Chromates, 4:344 

Chromites. 4:344 

Church Fires, Large Loss Fires. 3:271 


Churns — Industrial Equipment, Protecting 
Against Explosions. By E. W. Cousins and 
P. E. Cotton. 3:255 


Cincinnati, Ohio, Jan. 29, 1952. Woodworking 
Plant Fire. 4:362 
Cities, Fire Record of, 1951. 4:364 


Citrates. 4:344 

City Club Fire, Large Loss Fires. 3:272 

Clothing Store Fire, Indianapolis, Ind., Jan. 22, 
1951. 4:Frontispiece 

Coal Mine Explosion, Large Loss Fires. 3:272 

College Dormitory Fire, Large Loss Fires. 3:268 


Communism, NFPA Standards a Bar Against. 
By Thomas M. Torrey. 3:192 


Conflagration, Evansville, Ind. 3:264 

Cotton Storage Fires, Large Loss Fires. 3:257 

Country Club Fire, Large Loss Fires. 3:272 

Country Grain Elevator Fires, Large Loss 
Fires. 3:257 


Crashes, Aircraft. Elizabeth, N. J., Dec. 16, 1951, 
Jan. 22, 1952, Feb. 11, 1952. 4:311 
Creosote Oil. 4:344 
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Cresols. 4:345 
Cyanides. 4:345 


Cyanogen Compounds. 4:346 


D 


Dallas, Texas. St. Paul’s Hospital Fire, Oct. 25, 
1951. 3:232 


Deaths in Fires, Causes of. 3:289 
Department Store Fires, Large Loss Fires. 3:264 
Dry Goods Fires, Large Loss Fires. 3:264 


Dust Explosions, New Test Apparatus for. By 
Paul E. Cotton. 2:157 


Dwelling Fires, Large Loss Fires. 3:268 
South Portland, Me., Dec. 28, 1951. 4:322 


E 


Electric Circuits, Hospital Operating Room. By 
Roy Hudenburg. 4:352 


Electric Generating Station Fire, Large Loss 
Fires. 3:273 


Electric Equipment Storage Fire, Large Loss 
Fires. 3:257 

Elizabeth, N. J.—Incredible Coincidence. A re- 
port of three aircraft accidents. 4:311 


“Emergency—Dr. Red.” Hospital Fire, Dallas, 
Texas, Oct. 25, 1951. 3:232 


Emergency Treatment at Fires. 3:299 

Engine Test Cell, Fire in. 3:245 

Explosions, Protecting Closed Vessels Against. 
By E. W. Cousins and P, E. Cotton. 3:225 

Explosions: 


Gas, Brighton, N. Y., Sept. 21, 1951. 2:Frontis- 
piece, 85 


Gas Pipeline Break, Jefferson, Pa., Feb. 9, 
1951. 2:93 


Jet Engine Test Cell, July 12, 1951, Speedway 
City, Ind. 2:95 
Extinguishers, Carbon Tetrachloride Bulbs and 
Bombs. By J. O. Hodge. 1:70 
Extinguishing Agents, Halogenated. 2:110 


F 


Fatalities. See Life Losses by Fire 
Fertilizer Works Fire, Large Loss Fires. 3:247 
Fibreboard, British Fire Tests of, 3:218 


Fire Casualty Statistics. > Halbert L. Dunn, 
-D. and Evelyn H. Halpin, Ph.D. 1:45 
(Reprinted) 
Fire Gas Research Report. 3:280 (Reprinted) 


Fire Hazard Relativity, Theory of. By Chester 
I. Babcock. 1:12 (Reprinted) 


Fire Problems of 1952. By R. S. Moulton. 3:188 
Fire Protection Developments in 1951. By 
Percy Bugbee. 3:185 
Fire Protection Engineers, Professional. By 
Dr. Henry T. Heald. 1:38 
Fire Record 
of Cities. 4:364 
Gasoline Tank Truck. 3:203 
Fires, Causes of Deaths in. 3:289 
Fires and Fire Losses Classified, 1950. 2:173 


Fires, Large Loss of 1951. 3:244 
Factors Contributing to. 3:277 


Fog-Foam System, High Capacity. Use in Air- 
craft Carrier Fire Fighting. By Richard L. 
Tuve. 1:56 


oo Ss tras Plant Fires, Large Loss Fires. 


Food Storage Fires, Large Loss Fires. 3:257 
Forest Fires, Large Loss Fires. 3:273 


Fuel-Air Explosions, Suppression of. By W. G. 
Glendinning and A. M. MacLennan. 1:61 
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Furniture Storage Fires, Large Loss Fires. 
3:258 


Furniture Store Fires, Large Loss Fires. 3:266 
Fur Works Fire, Large Loss Fires. 3:248 


G 
Garage Fires, Large Loss Fires. 3:273 
Gas and Vapor Hazards in Fires. 3:294 


Gas Explosions 
Brighton, N. Y., Sept. 21, 1951. 2: 85, 2:Frontis- 
piece 
Jefferson, Pa., Feb. 9, 1951. 2:93 
Mattoon, Ill., Jan. 27, 1952. 4:360 


Gasoline Tank Truck Fire Record. 3:203 (Re- 
printed) 


Gas Pipeline Break, Jefferson, Pa., Feb. 9, 1951. 
2:93 


General Storage Fire, Large Loss Fires. 3:258 


H 
Habitational Fires, Large Loss Fires. 3:268 
Halogenated Extinguishing Agents. 2:110 


Hardware and einen Fires, Large Loss 
Fires. 3:258 


Hardware Store Fire, seen Loss Fires. 3:266 


Hazards, Fire, Their Relation. By C. I. Bab- 
cock. 1:12 


Hazardous Commodities, Transporting. By Roy 
C. Petersen. 2:144 


Heat, Effect of Exposure to. 3:282 
Home for Aged Fire. 3:268 


Hospital Fires: 
Montreal, Que., June 15, 1951. 1:31 
Dallas, Texas, Oct. 25, 1951. 3:232 


Hospital Operating Room Electric Circuits. By 
Roy Hudenburg. 4:352 


Hotels, Seasonal, Large Loss Fires. 3:268 
Year Round. 3:269 


Hutchinson, Minn., Welding Fire, 
1951. 1:Frontispiece 


April 24, 


I 


Indianapolis, Ind., Jan, 22, 1951. Clothing Store 
Fire. 4:Frontispiece 


Industrial Equipment, Protecting Closed Ves- 
sels Against Explosions. By E. W. Cousins 
and P. E. Cotton. 3:225 

J 


Jefferson, Pa., Gas Pipeline Break, Feb. 9, 1951. 
2:93 


Jet Engine Test Cell Explosion, Speedway City, 
Ind., July 12, 1951. 2:95 


Jute Mill Fire, Large Loss Fires. 3:248 


K 


Kerosene Kindling Kills— A Photographic 
Essay. 4:358 


Kobuta, Pa., Butadiene Fire, March 6, 1951. By 
W. F, Cullinane, G. F. Prince and E. J. 
Dean. 1:66. (Reprinted) 


L 


Large Loss Fires of 1951. 3:244 
Factors Contributing to. 3:277 
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Leather Working Plant Fire, Large Loss Fires. 
3:248 


Life Losses . Fire: 

Elizabeth, J., Aircraft ze, ne 16, 1951, 
Jan. 22, i980 Feb. 11, 1952, 

Fire Casualty Statistics. By Hn i a M.D. 
and Evelyn H. Halpin, Ph. D. 1:45 (Re- 
printed) 

Gas aon, Brighton, N. Y., Sept. 21, 
1951. 2:Frontispiece 

Hospital, Montreal, Que., June 15, 1951. 1:31 

in Large Loss Fires of 1951. 3:244 


Liquefied Petroleum Gas Terminal Fire, Large 
Loss Fires. 3:273 


LP-Gas Fire, Mattoon, Ill., Jan. 27, 1952. 4:360 


Louisville, Ky., Jan. 11, 1952. Paper Storage 
Fire. 4:347 


M 
Machinery Storage Fire, Large Loss Fires. 3:259 
Manufacturing Fires, Large Loss Fires. 3:245 
Mattoon, Ill., Jan. 27, 1952. LP-Gas Fire. 4:360 


Mercantile Fires 
Large Loss Fires. 3:264 
Miscellaneous. 3:268 


Mercantile Storage Fire, 
3:259 


— Plant Fires, Large Loss Fires. 


Large Loss Fires. 


Miami Airlines, Inc., Accident, Dec. 16, 1952. 


Elizabeth, N. J. 4:311 
a Warehouse Fires, Large Loss Fires. 


Mining Property Fires, Large Loss Fires. 3:251 


Miscellaneous Fires, Large Loss Fires. 3:27]. 
See also Aircraft Hangars, Airport Termi- 
nal Buildings, Alcohol Storage Tank, 
Churches, City Clubs, Country Clubs, Coal 
Mines, Electric Generating Stations, Forest 
Fires, Garages, LPG Terminals, Piers and 
Wharves, Public Office Buildings, Petro- 
leum Production and Distribution, Schools, 
Shipyards. 


Miscellaneous Warehouse Fires, 
Fires. 3:263 


Mixers — Industrial Equipment, Protection 
Against Explosions. By E. W. Cousins and 
P. E. Cotton. 3:225 


Montreal Hospice Fire, June 15, 1951. By James 
K. McElroy. 1:31 


ae Occupancy Fires, Large Loss Fires. 


Large Loss 


Multiple Occupancy Mercantile Fires, Large 
Loss Fires. 3:268 


Multiple Occupancy Warehouse Fires, Large 
Loss Fires. 3:260 


N 
National Airlines, Accident, 
Elizabeth, N. J. 4:311 


NFPA Standards a Bar Against Communism. 
By Thomas M. Torrey. 3:192 


Natural Gas Pipeline Break, Jefferson, Pa. 
Feb, 9, 1951. 2:93 


New Light on Self-Ignition. 
Mitchell. 2:165 


New Test Apparatus for Dust Explosions. By 
Paul E. Cotton. 2:157 


Feb. 11, 1952, 


By Nolan D. 
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° 


Occupancy Breakdown, Large Loss Fires of 
1951. 3:245 


Our Soundest Investment. By the Hon. Luther 
W. Youngdahl. 1:8 (Reprinted) 


P 


aper Storage Fire 
Parodak Park Works, Rochester, N. Y., Nov. 
10, 1951. 3:235 
Large Loss. 3:261 
Louisville, Ky., Jan. 11, 1952. 4:347 


Paper Working Plant Fires, Large Loss Fires. 
3:251 


Petroleum Production and Distribution Fires, 
Large Loss Fires. 3:274 


Petroleum Tank Truck Design, Fire Safety in. 
By T. A. Burgess. 3:194 


Pier and Wharf Fires, Large Loss Fires. 3:273 


Pipeline, Gas, Fire Caused by Break in, Jeffer- 
son, Pa., Feb. 9, 1951. 2:93 


Plastics Fabricating Plant Fires, Large Loss 
Fires. 3:252 


Plastics Manufacturing Plant Fire, Large Loss 
Fires. 3:252 


Prevention, Fire, Importance of, “Our Sound- 
est Investment,” By L. W. Youngdahl. 1:8 


Professional Fire Protection Engineers. By Dr. 
Henry T. Heald. 1:38 


Public Office Building Fires, Large Loss Fires. 
3:274 


Pushbutton Fire Fighting, Aircraft Carrier. By 
Richard L. Tuve. 1:56 


R 


Railroad Fire, Large Loss Fires. 3:270 


Reactors — Industrial Equipment. Protecting 
Against Explosions. By E. W. Cousins and 
P. E. Cotton. 3:225 


Relativity, Theory of Fire Hazard. By Chester 
I. Babcock. 1:12 (Reprinted) 


Restaurant Fires, Large Loss Fires, 3:266 


Rochester, N. Y., Kodak Park Paper Storage 
re, Nov. 10, 1951. 3:235 


s 


Self-Ignition, New Light on. 
Mitchell. 2:165 


School Fires, Large Loss Fires. 3:274 


Ships, Aircraft Carriers, Fire Fighting Equip- 
ment. 1:56 


Ship Fires, Large Loss Fires. 3:270 
Shipyard Fires, Large Loss Fires. 3:276 


Society of Fire Protection Engineers. Talk by 
Dr. Henry T. Heald at first annual meeting. 
1:38 


By Nolan D. 
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South Portland, Me., Dec. 28, 
Fire. 4:322 


Speedway or Ind., July 12, 1951, Jet Engine 
Test Cell Explosion. 2:95 


Sprinkler Piping. Obstructions in. 2:102 

Storage Fires, Large Loss Fires. 3:255 

aie aa Apartment Fires, Large Loss Fires. 
2261 


1951. Dwelling 


Supermarket Fires, Large Loss Fires. 3:266 


7 


Tank Truck Design, Fire Safety in. By T. A. 
Burress. 3:194 (Reprinted) 


Television and FM Antennas. 
Smith. 1:19 (Reprinted) 


Tas Warehouse Fires, Large Loss Fires. 


7 Cells, Aircraft Engine, Fire in. 3:245 
ests 
of Burning Characteristics of Building Mate- 
rials. By A. J. Steiner. 2:103 
Apparatus for Dust Explosions. 
Cotton. 2:157 


Tene, entins Plant Fires, Large Loss Fires. 


By Charles L. 


By Paul E. 


Theory of Fire Hazard Relativity. By C. I. 


Babcock. 1:12 
ie Warehouse Fires, Large Loss Fires. 
3:26: 


Transporting Hazardous Commodities. By Roy 
C. Petersen. 2:144 


Transportation Fires, Large Loss Fires. 3:269 
TV Antenna Wrecks Chimney. 4:346 


U 


U. S. Cities, Arson Investigation in Selected. 
By Kuan-Lou Lee. 2:132 


Vv 
wo Oil Refinery Fires, Large Loss Fires. 


Vessels Closed, Protecting Against Explosions. 
By E. W. Cousins and P. E. Cotton. 3:225 


w 


Welding Fire, Warehouse, Hutchinson, Minn., 
April 24, 1951. 1:Frontispiece 


Woodworking Plant Fires 
Cincinnati, Ohio, Jan. 29, 1952. 4:362 
Large Loss Fires. 3:254 


¥ 


Youngdahl, Luther W., Hon., “Our Soundest 
Investment.” 1:8 





INDEX TO ADVERTISERS IN THIS ISSUE 
NFPA Quarterly — April, 1952 


Acme Fire Alarm Company, Inc. : 

American District Telegraph Company 

Ansul Chemical Company 

‘‘Automatic’’ Sprinkler Corporation of America 
Blaw-Knox Sprinkler Division, Blaw-Knox Construction Company 
Cardox Corporation 

Central Automatic Sprinkler Company 

Central Station Signals, Inc 

Chicago Bridge & Iron Company 

C-O-.TWO Fire Equipment Company 

Cornell Iron Works, Inc 
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Mosler Safe Company 

National Foam System, Inc 
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Pyrene Manufacturing Company 

Randolph Laboratories, Inc 

Reliable Automatic Sprinkler Company, Inc 
Rockwood Sprinkler Company 
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Shand and Jurs Company 

Star Sprinkler Corporation 

Tokheim Oil Tank and Pump Company 

United States Plywood Corporation 

Vapor Recovery Systems Company 

Viking Corporation 
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QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


YOUR ASSURANCE OF DEPENDABLE PROTECTION IS 
THE REMARKABLE YEAR-AFTER-YEAR RECORD OF ADT 


PERFORMANCE 


Properties protected by ADT during 1951 experienced a remarkably high immun- 
ity from fire and burglary losses. The impressive figures given below are typical 
of the records established year after year. They furnish convincing proof of the 
exceptional value of ADT Central Station Electric Protection Services. 

Performance of this type can only be obtained through continuous supervision, 
regular inspections and tests, and complete maintenance of protective signaling 
systems. Such specialized attention, as provided by ADT, is vitally important to 
assure effective operation when emergencies arise. 

Write for illustrated booklet, “Protecting Life and Property,” describing all 
ADT Protection Services. 


SPRINKLER SUPERVISORY AND 
WATERFLOW ALARM SERVICE 


Supervisory alarms, indicating temporary 
impairment of sprinkler systems . . . . . . . . + » 183,330 


Waterflow alarms, caused by fires or serious leaks. . . . . . 3,580 
EE OI Oo ac. eos 8h wm ae ee» ce gee 
Insurable values of properties protected . . . . . . $9,552,857,000 
Ratio of losses to insurable values protected. . . . . 4/100thof1% 
Fire-loss immunity in 1951. . 2 1 1. 1 1 ee ee + G99 o0% 


AVERAGE FIRE-LOSS IMMUNITY 99 97 


DURING THE PAST TEN YEARS 100 


WATCHMAN’S REPORTING AND 
MANUAL FIRE ALARM SERVICE 


Investigations of failures of 
watchmen to signal Central Stations on schedule . . . . 214,449 


Total number of signals recorded. . . . . . =. . . . 334,615,176 
Watchmen’s patrol efficiency . . . . . . ~~ + « 9994/100th% 
Alarms from Manual Fire Alarm Boxes . . . . ... . ~~ 41,393 
Insurable values of properties protected . . . . . . $15,177,188,000 
Ratio of fire losses to insurable values protected . . . 8/100ths of 1% 
Fire-loss immunity in.1951. . . 2. 1. 2 1 1 6 6 «© G9%q0% 


AVERAGE FIRE-LOSS IMMUNITY 9 36 
DURING THE PAST TEN YEARS 100 


Controlled Companies of 
AMERICAN DISTRICT TELEGRAPH COMPANY 
155 Sixth Avenue * New York 13, N. Y. 


Central Stations in Principal Cities 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


We engineer, design and manufacture: 


Interior Fire Alarm Signaling Systems. 

Automatic Heat Actuated Fire Alarm Signal- 
ing Systems. 

Standpipe Fire Line Control and Signaling 
Systems. 

Central Office Systems for Manual Fire, Auto- 
matic Heat Actuated Fire Alarm Systems, 
Sprinkler Alarm and Supervision, Watch 
Patrol Recording and Kindred Systems. 

Supervisory Systems for Detecting Excessive 
Heat, Pressure and Low Voltage in Trans- 
former Sub-stations and to Automatically 
Disconnect the Sub-stations from the Line 
and Load Sides of the Systems. 

Local Sprinkler Alarm and Supervisory Sys- 
tems. 

Smoke and Heat Detecting Systems for Air 
Conditioning Systems. 

' Sprinkler Waterflow Detectors. 

120 Volt A.C. Vibrating Bells. 

Emergency Switches to Shut Down Fuel Oil 
Systems, Ammonia Compressors and Air 
Conditioning Systems. 

Ground Detector Systems for Hospital Operat- 
ing Rooms. 


ACME FIRE ALARM CO., Inc. 
106 SEVENTH AVE., NEW YORK CITY, N. Y. 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


PREVENT FIRES LIKE THIS. A $200,000 loss, as in this paint and varnish factory, can happen only where 
full fire protection is lacking. To more and more men responsible for protecting life and property, full fire 
protection means a carefully engineered alarm or release system incorporating Fenwal DETECT-A-FIRE ® 


thermostats. 


YOU REDUCE EXPENSES as well as risks when you 
specify DETECT-A-FIRE thermostats in your fire 
detection equipment. Long service life, corrosion 
resistance and repeatability assure long-term 
economy. Fenwal DETECT-A-FIRE thermostats 
are listed by @ -.. approved by > 


THESE FREE BULLETINS contain complete details 
on Fenwal DETECT-A-FIRE thermostats — the 
only units bringing you the benefits of Rate-Com- 
pensation Actuation, a new principle of fire detec- 
tion. Fenwal engineers will gladly work with system 
installers to incorporate the benefits of full fire pro- 
tection and long-term economy. 


Write Fenwal, Incorporated, 144 Pleasant Street, Ashland, Mass. 


DETECT-A-FIRE’ 


Thermostats 
Dynamic, Rate-Compensation Actuated Fire Detectors 
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FOR WATER WORKS ® FILTER PLANTS 
INDUSTRY e SEWAGE DISPOSAL AND 
FIRE PROTECTION 


M & H Hub End Fire M & H Indicator 
Hydrant Post 


UNDERWRITERS and 
FACTORY MUTUALS 
APPROVED and LISTED 


Field reports establish the fact that M & H 

Valves and Fire Hydrants are correctly 

designed, dependable in operation, with a M & H Indicator Post 
record of long life and freedom from repair. vanve 
Engineers recommend M & H Valves and 
Hydrants on basis of low cost per year of COMPLETE 
service. Sizes of valves 4 to 14 inch, inclu- INFORMATION 
sive with all standard end connections, in- 

cluding Mechanical Joint. ON REQUEST 


Wd all VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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INDOORS and OUTDOORS 
your BEST 


PROTECTION 
FOR 
FLAMMABLE LIQUID, 
GAS AND ELECTRICAL FIRES 


AN SUL txincuisaine 
pry cHEMiICcAL EQUIPMENT 


Flammable Liquid Fires Gas Fires Electrical Fires 


Ansul Dry Chemical Fire Extinguishing Equipment has world-wide recog- 
nition as preferred protection for flammable liquid, gas and electrical 
hazards. Yet a surprising number of Ansul Extinguishers are used to 
protect textile mills and paper mills against serious loss from surface fires 
such as occur in textile lint and combustible paper dust. 


The textile and paper making industries rely on Ansul Ex- 
tinguishers for quick control of dangerous flash fires in 
class “A” (ordinary combustible) materials. Any remain- 
ing embers are quenched with small quantities of water, 
thereby keeping water damage at a minimum. 


Surface fires in textile lint and combustible dusts spread 
rapidly. They need quick control. If you have serious lint 
or dust hazards, talk with your Ansul representative. He 
may have suggestions to reduce fire damage and lost pro- 
duction time. 

HAND PORTABLES * WHEELED PORTABLES * STATION- 


meni as ARY EXTINGUISHERS AND PIPED SYSTEMS * TRUCK 
MOUNTS, TRAILERS AND SELF-PROPELLED UNITS 


Send for File No. 913. You will 
Ml receive a variety of helpful print- 
ed matter. Included is our latest 
catalog which describes Ansul 


Exti ish f all si —f 

the small Ansul Model 4 co Ansul | CHEMICAL COMPANY 

Piped systems and Ansul 2000 Ib. 

Stationary Units. Fire Extinguisher Division 
MARINETTE ¢ WISCONSIN 


.A., CANADA AND OTHER COUNTRIES 
TS AND REFRIGERATION PRODUCTS 








AG 
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250,000-GAL. HORTON STEEL TANK 


provides fire protection 





This 250,000-gal. flat-bottom steel tank was installed at the Union 
Asbestos & Rubber Company’s plant in Marshville, N. C., to provide 
suction for the pumps supplying water for the automatic sprinkler system 
and wall hydrants throughout the building. The fire protection system 
is also connected to the Marshville city water mains, giving it two sepa- 
rate sources of water supply. 


The Marshville, N. C. plant has a floor area of 40,000 sq. ft. Most of 
its output of textiles made from asbestos and other fibers is shipped to 
the company’s plants at Cicero and Earlville, Ill., for further processing. 


UNARCO, manufacturer of asbestos products, has plants in Paterson, 
N. J., McGregor, Tex., Marshville, N. C., and Blue Island, Cicero, Earl- 
ville and Bloomington, Ill. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND CHICAGO BIRMINGHAM LOS ANGELES 
HAVANA DETROIT ATLANTA WASHINGTON 
HOUSTON TULSA NEW YORK PHILADELPHIA 
SEATTLE BOSTON HAVANA SAN FRANCISCO 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 
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Each fire hazard point gets highly effi- 
cient, round-the-clock fire watchman ser- 
vice simultaneously when a building is 
completely protected with a modern, fully 
approved C-O-TWO Automatic Smoke 
Detecting System. 

The first whiff of smoke sets off an 
alarm, based on an exclusive operating 
principle . . . no chance of smoke, smol- 
dering or fire spreading . . . instantly, the 
air conditioning shuts down, doors and 
dampers close, operating equipment stops 
and fire extinguishing systems actuate... 
a truly automatic fire watchman. 

Four types of smoke detectors and sev- 
eral different installation arrangements 
are available to fit your particular needs 
- . . single space systems, double space 


systems, multiple space systems, air con- 
ditioning duct systems... all function by 
drawing continuous air samples through 
simple piping to a smoke detector. 

Actual fire tests made by the Under- 
writers’ Laboratories, Inc. show that fire 
detection with this type of smoke detect- 
ing equipment is much quicker than other 
methods . . . because usually there is 
smoke or smoldering before flames break 
out. 

Remember fire doesn’t wait . . . so, with 
current expensive delayed replacements, 
why not let an expert C-O-TWO Fire Pro- 
tection Engineer help you now in planning 
economical, fully approved fire protection 
facilities. Write today for complete free 
information. 


C-0-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 - 


NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
Affiliated with Pyrene Manufacturing Company 
MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers * Dry Chemical Type Fire Extinguishers 
Built-in High Pressure and Low Pressure Carbon Dioxide Type Fire Extinguishing Systems 
Built-in Smoke and Heat Fire Detecting Systems 
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CENTRAL STATION 
SIGNALS, INC. 
Model PRS 


Waterflow Alarm De- 
vice is approved by 
both the Factory Mu- 
tual Laboratories and 
Underwriters’ Labor- 
atories, Inc. In hun- 
dreds of installations 
it has proved to be 
the ideal alarm device 
for sprinkler systems. 


5-inch size shown above. To install simply drill 
hole in pipe. 


SAVE VITAL MATERIALS! Install this water flow alarm device in place 
of bulky alarm valves. Only 10 oz. of vital material used in our water 
flow switch. 


Made in all sizes from 2!/,” to 8” 
It is positive in operation 


Has instantly recycling pneumatic retarding device 
which prevents false alarms 


Has enclosed electrical contacts for 15 amp, 125 volts 


AC and !/, amp, 125 volts DC 


By installing this most economical alarm device, you will know instantly 
where the water is flowing. Many plants are having them installed on 
each floor or in each section. They save water damage. 


This device can also be obtained as Model PRT, a coded waterflow 
transmitter from which signals are received on a punch register and 
single stroke gong. Practically any number can be installed on a two- 
wire system, thus resulting in considerable savings on wiring. 


WE SOLICIT YOUR INQUIRIES 


CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class ‘A’ or Class ‘B’ Proprietary Fire Alarm Systems, either automatic or manual. 


53 WEST 23rd STREET -- NEW YORK 10, N. Y. 
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BLOCK THAT FIRE HAZARD WITH 





The revolutionary Hooperwood Fire-Curer® process really makes 
canvas highly fire-resistant. Fire-CHier also makes the canvas 


resistant to the ravages of water, weather, and mildew. Tensile 
strength is preserved, and the canvas stays pliable. It lasts several 
times as long as untreated canvas. 


Frre-Cuier is available in three forms: As finished Hooperwood 
Frre-Curer Canvas; as protection we apply to the customer’s own 
fabrics; as FrrE-CH1rEF Compound to be applied to new or used 
canvas. Write us today for further information on Hooperwood 
Frre-CureFr Canvas and Fire-Cuier processing. 


WM. E. HOOPER & SONS CO. 
General Sales Offices: Juniper and Cherry Sts., Philadelphia 7, Pa. 
320 Broadway, New York 7 « 300 W. Adams St., Chicago 6 

Hooperwood Mills: Woodberry, Baltimore 11, Md. 
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THEY INSURE 
PEACE OF MIND 


GIG 


Nye UOT we 


Tai 
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FIREMEN EVERY 10 FEET NS 


STOP THE SURPRISE ATTACK OF FIRE 
FIRE never warns you in advance. Don’t 
learn the hard way. FIRE can make a sur- 
prise attack when you least expect it. Let 
us show you how GLOBE Automatic Sprink- 
lers discover and stop FIRE ...and lower 
your insurance costs, too. 


GLOBE AUTOMATIC SPRINKLER CO. 
NEW YORK...CHICAGO... PHILADELPHIA 
Offices in nearly all principal cities 


aie Vee eae 
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TT 
Fire 
Door 









ean 
BLOCKS the 
Spread of fire 


Safety Features Give Building 
Occupants EXTRA Protection 


You get positive, automatic fire pro- 
tection at doorways, windows and 
other openings with Akbar Fire 
Doors. They’re pushed downward 
i by a strong spring . . . controlled in 
} downward speed by a special safety 
device . . . and operable in emergen- 
cy after automatic closure. Coiled 
out of the way overhead when not 
in use, they lower quickly into place 
when fire threatens, cutting off drafts 
and confining flames to small areas. 
Approved by Underwriters’ Labora- 
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te 07 eee 
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8 tories, they are built in any size. 
; Kinnear Rolling Fire Doors can also 
F be equipped for daily service with 
f motor or manual operation. (Non- 


labeled Kinnear Rolling Doors are 
preferred for service use where 
maximum fire protection is not re- 
quired.) Write! 


The KINNEAR Manufacturing Co. 


Factories: 2250-70 Fields Ave., Columbus 
16, Ohio; 1742 Yosemite Ave., 
San Francisco 24, Cal. 
Offices and Agents in All Principal Cities 


— ue 


eo 
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Couplings for grooved pipe 


Use Rolagrip couplings on sprinkler systems and you'll 
enjoy all the time-saving advantages of working with plain 
end pipe — no threading, grooving, flanging or welding! Or, 
if the job calls for grooved pipe, Gustin-Bacon offers easy-to- 
use Gruvagrip couplings. 


Both are approved by Factory Mutual Laboratories and 
listed by Underwriters’ Laboratories for use on sprinkler 
systems. Experience proves real savings where you encoun- 
ter close work, cut-ins, vibration, water hammers. Both are 
easy to apply, easy to dismantle, and automatically allow 
for shock, end pull, vibration, expansion and contraction. 
Available in sizes %” to 12” at your favorite supply store. 


GUSTIN-BACON MANUFACTURING CO. 


210 W. 10th St., Kansas City, Mo. 
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Pennsylvania-Duquesne Warehouse, Pittsburgh, Pa. Built by 
P.R.R. and operated by Pitt-Penn Terminal Co....the last word 
in streamlined efficiency and safety. Protected throughout by a 
Blaw-Knox Dry Pipe Sprinkler System supplying 5,025 Under- 
writer-approved sprinkler heads. 


The utmost 





Midtown Bus Terminal, New York City i n p rote cti on fo l yo Ur 


9,763 Underwriter-approved 
sprinkler heads. 


property and goods 
in transit 


While having no insurable interest 
in consigned merchandise, many 
: transportation companies protect 
eee . . both warehouses and contents with 

paargan Ans Ccogo Avpor. __ Blaw-Knox Automatic Sprinklers. 
, Insurance companies agree that no 
other fire protection equals an on- 
the-spot, fast-acting sprinkler 
system engineered for the hazards 
involved. Glad to give you a pre- 
liminary survey and estimate cost 
without obligation. 

BLAW-KNOX SPRINKLER DIVISION 

N. Y. Pier No. 42... Norwegian-American OF BLAW-KNOX CONSTRUCTION COMPANY 


Lines protected with 6,726 approved 829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
sprinkler heads. 
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3? YEARS OF SUPERIOR SERVICE 


Pnoue 


CENTRAL 
AUTOMATIC 
SPRINKLER 

SYSTEMS 


Your BEST PROTECTION 
against the fury of FIRE 


Whether it be a wet pipe system or a dry pipe system — or 
perhaps a Central "Electro-Speed" Deluge Sprinkler Sys- 
tem, you will find the one BEST TYPE is a CENTRAL 
SPRINKLER SYSTEM. 


They pay for themselves in insurance savings. 


Write us for information. 


AL AUTOMA 
KLER COMP 


Main Office and Plant 
Fourth Street and Cannon Avenue 
LANSDALE, PA. 


(Representatives in principal cities in United States, Canada and foreign countries) 


TIC 
ANY 


“Central Sprinklers answer the burning question”’ 


+ =e + we + 
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LISTEN CURLEY... 
THAT’S ONE EXTINGUISHER 
YA’ DON’T HAVE TO WORRY 
ABOUT GETTING WET! 


That’s right! Ansul Dry Chemical Fire Extinguish- 
ers are Water-tight. Thousands of Ansul Extin- 
guishers stand guard over difficult fire hazards in 
locations where the extinguisher cannot be protected 
from the weather. 

For installations where extinguishers cannot be 
pampered with expensive shelters, water-tight con- 
struction is essential for dependable fire protection. 
That’s one reason you see so many more Ansul Dry 
Chemical Fire Extinguishers in outdoor locations pro- 
tecting all sorts of tough hazards associated with the 

SEE PAGE A5 petroleum industry. 
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R t W i SIX PRE-PACKAGED CO. 


EXTINGUISHING SYSTEMS TO 


NOW: _ FIT YOUR SPECIFIC NEEDS! 


anyone who can 
measure... 









or can cut pipe... 





can install it... 


e Here’s the answer to inexpensive protection against normal 
flammable liquid and similar industrial hazards. 

The new Kidde Standard Pak is a ready-made, pre-engineered 
fire extinguishing “package” for any volumes up to 6,000 cubic 
feet. Each kit contains proven Kidde rate-of-rise heat detectors, 
; multijet nozzles and automatic discharge heads. You can have 
Paks with or without pipes and fittings. Optional accessories in- 
clude pressure trips and switches, remote controls, sirens, gongs. 


A choice of six sizes assures you of the right package for your 
special requirements. 





Walter Kidde & Company, Inc. 


— oe eae . bog 451 Main Street, Belleville 9, N. J. 
trademark o alter Kidde 

& Company, Inc. and its Walter Kidde & Company of Canada, Ltd., 
associated companies. Montreal, P.Q. 
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CORNELL 
Pireproog 
ENCLOSURES 

For Moving STAIRWAYS 


Created by Cornell in co- 
operation with elevator 
manufacturers, architects 
and safety authorities. Hand 
crank or automatic motor 
operation with heat rise and 
smoke detection control de- 
vices. Erection and sales ser- 
vice in any part of the U.S.A. 


Fire tested for 3 hours at over 
1800°F. 





LLENROC 
Underwnrtters 
ROLLING STEEL FIRE DOORS 


Positive automatic closing upon fus- 
ing of exposed link at 160°F. but 
operate independently of automatic 
closer in normal use. Fire tested and 
labeled by Underwriters’ Labora- 
tories, approved by Factory Mutual 
Laboratories, carry 3 hour test label 
of N. Y. City Board of Standards and 
Appeals and other state and munici- 
pal approval. 


Write for “Fire Test Reports” 
and Catalogs 


CORNELL iron works, Inc. ¢,,. 








36th Avenue and 13th Street - Long Island City 6, N. Y. Es 
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| THE = 
: STAR ss 
SPRAY NOZZLE > 
* 












in Extra-Hazardous Materials 


Designed and approved for better extinguishment in rubber tires 
and other high-piled storage and in occupancies where special 
hazards exist. The Star Type FM-C Automatic Spray Nozzle uses 
water more efficiently and effectively — all discharged water 
going directly into the fire below. The cooling effect produced 
by the overlapping discharge of water from the heads prevents 
combustion at the ceiling. Thus, fewer heads operate and less 
water is utilized—-A MOST IMPORTANT MILESTONE IN 
THE PROGRESS OF MODERN FIRE PROTECTION! 


Write us for name and address of the 
Star licensed contractor nearest your location 


Licensees in all principal cities — and in Canada 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. — Philadelphia 34, Pa. 
x 
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2,5 0r 40 
IMPERIAL 
GALLONS 
CAPACITY 


Bicerol is supplied in 
heavy gauge steel 

designed for 
uick release and 


pouring. 


Bicerot can be used 
in any type of 
mechanical foam or 
air foam apparatus. 
In this case a base in- 
jection type in-line 
nductor is being 
operated. 


Bre secret of Nicerol 
effectiveness lies in 
the small bubble 
formation. It creates 
a tough, efficient blan- 
ket. 3 gallons of Nice- 
rol and 100 gallons of 
water will pies 
over I, ~ mperial 
gallons *of foam. 


Wis petrol and oil 


blaze (left) was ex- 
tinguished in a matter 
of seconds by a nor- 
mal mix of Nicerol 
Foam Compound. 























Meet the hazard of fire with Nicerol. 
the foam compound that kills any oil 
or petrol fire quickly and absolutely. 
Nicerol is a concentrate, producing 

a heavy type foam of closely-knit 
onal bubbles which form a tough, 
vapour-tight blanket over the surface 
of burning oil or petrol. It is charac- 
teristic of Nicerol Foam that it flows 
with the fire and is highly resistant 
to flash-back or re-ignition. It can 
be used successfully in any type of 
mechanical foam or air-foam appar- 
atus—is equally effective with salt 
water or fresh and can be stored for 
years without deterioration. 


The Royal Navy and the Royal Air Force 
use it and so do Oil Companies, Fire Equip- 
ment Manufacturers, Civil Air Lines, several 
Commonwealth and Foreign Government 
departments, and Fire Brigades throughout 
the world. What better recommendation ? 
TRADE ENQUIRIES INVITED 


For full particulars, samples and catalogues: 


NICERGL LIMITED, LISBURN, N. IRELAND 


Telephone: Lisburn 2027. 


Telegrams: Nicerol, Lisburn. 
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PITTSBURGH 
°-DES MOINES 








¥e % 
Water for process use—for | 
resent sprinkler supp. 
You're sure of dependal 
water service and protec 
with storage in a 
Moines T: 





PITTSBURGH - DES MOINES STEEL CO. 


ree EMR ee Lee) 
sya ky Offic ela 


PITTSBURGH (25), . . . 3468 Neville island DES MOINES (8), . . . . . 969 Tuttle Street 

Lia UL eean Ves Meer mbes om lil 4 DALLAS (1), . . . 1273 Praetorian Building 

er ese Pare see re reid SEATTLE . ate . 576 Lane Street 
LOS ANGELES (48)... 6399 Wilshire Blvd. SANTA CLARA, CAL. . Yew UROL t 
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Automatic Rolling Steel 


FIRE DOORS aad WINDOW SHUTTERS 
PREVENT SPREAD of FIRE; 


You need good automatic fire doors in fire walls, corridors, and 
vertical shafts . . . in some cases automatic rolling steel window 
shutters are necessary to protect your building and its contents from 
fires which may originate in nearby buildings. Many, many cases are 
on file which confirm that timely action of automatic rolling steel fire 
doors and window shutters have confined a fire to its point of origin 
and permitted its being extinguished with comparatively small 
damage. Make a survey of your building now, and don't delay 
action. You will find a Mahon Automatic Rolling Steel Fire Door or 
Window Shutter to meet each of your requirements—all bear the 
Underwiters’ Label. These automatic fire doors may be operated 
manually or mechanically in every day use. If a fire should break out 
while they are in the open position, the automatic mechanism will 
close the door, cutting off drafts and preventing the spread of the fire. 
See Sweet's Files for complete information, or ask for Catalog G-52. 


THE R. Cc. MAHON COMPANY 
Detroit 34, Michigan @ Chicago 4, Illinois 


Manufacturers of Automatic Rolling Steel Fire Doors and Window Shutters. 
Also Many Types of Standard General Service Rolling Steel Doors and Grilles, 
Insulated Metal Walls, and Steel Deck for Roofs, Floors and Partitions. 





Above: Typical Mahon Automatic Rolling 
Steel Fire Shutter. At Right: Mahon Auto- 
matic Rolling Steel Fire Door Installed 
in a Dividing Fire Wall in a Bus Garage. 


ROLLING STEEL 


2 a 
WINDOW SHUTTERS 











Sprinkler Protection 
— Revolutionized! 


Rockwood T-Head discharging a fixed 
pattern down into the flame space. 
Water pattern does not discharge 
directly onto ceiling. Temperature is 
cooled to point where ceiling is 
unharmed. 


New Rockwood T-Head 
Features Greater 
Extinguishin g Power 


During extensive field tests in fires 
of particularly hazardous materials, 
Rockwood T-Heads have given conclu- 
sive evidence of greatly improved 
sprinkler performance and protection. 


PROVED RESULTS 


Water patterns from Rockwood T- 
Heads overlap near ceiling, providing 
a complete water barrier between ceil- 
ing and fire. Water is distributed more 






illustrated 
folder 
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effectively, with all discharged water 
used for cooling. Voids in water pat- 
tern are eliminated, preventing hot 
gases from mushrooming through to 
ceiling and opening unnecessary heads. 
Fires are better controlled with less 
water and fewer heads. 


APPROVED ~ 


by Underwriters’ Laboratories, Inc. and 
Factory Mutual Laboratories, the Rock- 
wood T-Head is designed for use in 
fixed piping systems. It has a direc- 
tional wide angle, medium velocity 
discharge and is installed in a pendent 
position for automatic or open deluge 
operation. 





“er | ROCKWOOD SPRINKLER COMPANY 


56 HARLOW STREET 


Worcester 5, Massachusetts 
Rockwood Engineers Water . . . to Cut Fire Losses 
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Put up Fire-Safe 
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Four BIG Advantages 
in ONE Product! 


Form Board 

Roof Insulation 
Acoustical Treatment 
Fire Safety 


¥ We 


A23 


MHvaate Form Board! 








Fiberglas* Form Board is now approved for 
poured-in-place decks by the Building 
Officials Conference of America in Report 
No. 51-6. Look for ‘“‘BOCA 51-6” on every 
package of Fiberglas Form Board. 

Fiberglas Form Board is dimensionally 
stable—cannot warp, or buckle, shrink or 
swell. Resists moisture. Durable. Insulating 
“*k”” value of .23. Noise Reduction Coeffi- 
cient of .75. 

For complete details on this outstanding 
product, contact your nearest Fiberglas 
Branch Office, or write to: Owens-Corning 
Fiberglas Corporation, Department 117-D 
Toledo 1, Ohio. 


ii 


*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety 
of products made of or with fibers of glass. 
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liquid handling 
for Industry 



















THIS NEW TOKHEIM HAND PUMP contributes 
to safer handling of volatile liquids wherever used. 
Stops wasteful dripping and slippery floors. 
Reduces fire hazard and accidents common to 
other methods of liquid transfer. Approved 
for handling petroleum 
liquids — ideal for many 
others. Available in hose and 
spout models—for drums, 
skid tanks and underground 
installations. Order from 
your dealer, your oil 
company or your Tokheim 
representative. Write 
factory for literature. 


OKHEIM 


DOUBLE-ACTION 
a De 





General Products Division 


TOKHEIM OIL TANK AND PUMP COMPANY 


1686 Wabash Avenue, Fort Wayne 1, Indiana 


Factory Branch: 1309 Howard Street, San Francisco 3, California 
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ad 
AER-O-FOAM 


LIQUIDS 


OVERHEAD SPRAY 
DEFLECTORS 






5am Installations 
re Fast, Positive Action 













you “fire checked” your plant lately? You 
ay now have a greater flammable liquid fire risk 
han ever before. If gasoline, alcohols, acetone, or 
mixed polar solvents are stored and used in your 
plant, complete automatic foam protection should 
be provided. 

Let National Foam engineers study your plant 
hazards, then recommend “Engineered Foam Fire 
Line Protection.” If your problem involves technical re- 
PROPORTIONERS search, National Foam chemists are well-equipped 
to develop an answer. 

Based upon years of experience in helping lead- 
ing industries with fire protection problems, National 
Foam specialists will recommend mechanical or 
chemical foams, and proper foam making devices 
to meet your specific requirements. 

PRESSURE Consult your nearest National Foam Distributor, 
PROPORTIONERS or write direct about your problem. 


AFTON AA 














ga" | 
rath pepper aN we a 


FOAM SYSTEM, INC. He vA 
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“h GALLERY OF INFORMATION 
AT YOUR FINGERTIPS 


These recent publications of the 
Safe Manufacturers National Association are 
yours for the asking. 


Within their pages are revealed a wealth of 
technical information—and the most up-to-date and 
authoritative guides to the safekeeping of records. 


Fire is the No. 1 enemy of your 
vital records. You owe it to yourself to learn how 
YOUR records may be protected. 


Write today for one or more of the above titles. They will be forwarded promptly, 
and without charge, upon receipt of your request on your business letterhead. 


ee ee ee ee a oc 8c, oe ee ee ee 


ya Le eas 
NATIONAL ASSOCIATION, Inc. 


366 MADISON AVE., NEW YORK 17, N. Y 









e 
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Simple, obvious operation 
makes the Randolph really 
panic-proof—gets it into ac- 
tion before the fire spreads 
— kills fire instantly with a 

snowy cloud of CO 9! No 
ot tS ee valves to turn, no nozzles to 
a Seer adjust; just point and press 
your thumb! Randolph CO, 
is non-damaging, evaporates 
without a trace. It's safe, 
won't conduct electricity, deterio- 
rate or freeze. 








UNDERWRITERS’ APPROVED — 
COMPLETE LINE OF EXTIN- 
GUISHERS AND SYSTEMS. Learn 
how Randolph gives your plant bet- 
25 lb. Model. Mobile ter preventative fire protection] 


defense against severe, - e 
large-area fires. One Write or wire: 





RANDOLPH Laboratories, Inc., 
24 E. Kinzie St., Chicago 11, Ill. 15 Ib. Model. 


balanced Bac wa 
range and capacity. 





SIMPLIFIED FIRE © EQUIPMENT 


1@ Ib. ee. 
and = 
poe gn portable. 
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WHEN STORING FLAMMABLE LIQUIDS 
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IT PAYS TO BE 


THE VAPOR RECOVERY 





ARRESTERS 


In combination with your 


VENT VALVES 


The belief that conservation vents 
or breather valves alone will pre- 


vent travel of flame back into 
flammable liquid storage tanks is 
questionable because of the many 
contributing factors. Careful au- 
thoritative analysis reveals that 
valves by themselves do provide 
some protection but this “protec- 
tion” is by no means adequate un- 
der all circumstances. 


Safety authorities emphatically ad- 
vise that “‘vent valves are not re- 
garded as providing the required 
protection against fire and explo- 
sion.” A textbook on safety states 


SYSTEMS COMPANY 


COMPTON, 
Cable Address: VAREC COMPTON USA (Ail Codes) 


CALIFORNIA, 








U. S. A. 


“VAREC” Fig. No, 5800 Vent 
Unit consisting of ““VAREC” 
Conservation Vent Valve in 
with ‘“*VAREC” 
Flame Arrester, 


combination 


that “a conservative policy is to 
provide flame arresters in conjunc- 
tion with other vent equipment on 
all cone-roof atmospheric tanks 
handling oils with a flash point up 
to 200°F open cup.” 


“VAREC” Flame Arresters when 
used as a unit with “VAREC” Vent 
Valves give you full fire protection 
at extremely low cost. Average in- 
stallations run approximately .1 
of 1% of your investment in tank 
and products. Consult your nearest 
“VAREC” representative or write 
for further information. 






PROVED end LIP 
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AUTOMATIC SPRINKLER DEVICES 


PROTECTING LIFE AND PROPERTY FOR OVER 25 YEARS 


Reliable Automatic Sprinkler Devices have an excellent 
field record . . . superb in design and construction . . . are 
universally approved by all Fire Insurance and Govern- 
mental Authorities . . . and effect maximum reductions in 
fire insurance premiums. 





They comprise a complete line including Automatic and 
Open Sprinklers, Alarm Valves, Dry Pipe Valves, Accelera- 
tors, Circuit Closers, Water Motors and all other acces- 
sories required in Sprinkler Systems. 


PROMPT SERVICE BY LOCAL RELIABLE REPRESENTATIVES 


Experienced Reliable Representatives are located 
throughout the United States, in Canada and foreign 
countries. These local organizations can install a Reliable 
Automatic Sprinkler System designed for each particular 
requirement. Write us for the name of the Reliable Repre- 
sentative nearest you. 


FURTHER INFORMATION ON REQUEST 





Manufactured and Distributed by 


Reliable Automatic Settle (as Co. Inc. 
BRONX STREET MOUNT VERNON. N_ Y 
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Get your exits ready for increased traffic 


Call in your 







SOB auitas ~~ = 


, “EXIT SPECIALIST” 


; @ Increased production for your plant means more employes, more traffic, 
more need than ever for safe, dependable exits. Call in your Von Duprin 
“Exit Specialist” for a free survey of your exit requirements. From actual 
experience, he can recommend the right Von Duprin exit devices to give 
you the greatest safety and service. Von Duprin is the most complete line 
! of approved exit devices. From this one line, you can meet all your present ‘ 
and potential exit hardware needs. If you don’t know the name of your 


nearest “Exit Specialist,’’ write Von Duprin. . 
Reserve a showing of Von Duprin’s 20-minute sound movie, " 
“Safe Exit.” Build a lively safety program around this 
interesting public service film. Write for a booking. . 


VONNEGUT HARDWARE CO. ¢ VON DUPRIN DIVISION + INDIANAPOLIS 
| Gy), DO @._ Fire and Panic =” 
| on uprin EXIT DEVICES 


faa 
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In The Background 
Till Fire Strikes 


Fits in smoothly with the most modern interiors. 
Barely visible, but ready at a second’s warning 
to spring into action. Viking Flush Type Sprinkler THE VIKI F 

Heads offer great dependability, plus true func- NG FLUSH 
tional design. Get all details today from the TYPE SPRINKLER HEAD 
Viking representative in your neighborhood. 


VIKING CORPORATION REPRESENTATIVES 


Crawford & Slaten Co. Walton Viking Co. Viking Sprinkler Co. 
Atlanta, Georgia Kansas City, Missouri Detroit, Michigan 
Crawford Sprinkler Co. Se oes Viking Sprinkler Co. 
Charlotte, North Carolina : _ Grand Rapids, Michigan 
Hudson Viking Sprinkler Co. Viking Sprinkler Co., Inc. 3 ; ; 
St. Paul, a ,. Boston, Massachusetts Capita wale ete paaiies Co. 
© Huntington, West Virginia Vising. Agee caprinkters Ime. Vint Spr York 
» Ne , Ne 
Die Seegesic Sprinkler Co. Viking S aw 
Mousten, Tones Vvilies Automatic Sprinkler Co. Pail detshin, Ponnestvenis 
fon 1 Antonio, Texas icago, Illinois Pittsburgh, Pennsylvania 
ckson, Mississippi 
Memphis, Tennessee Viking Sprinkler Co. Viking Automatic Sprinkler Co. 
New Orleans, Louisiana Cincinnati, Ohio Seattle, Washington 
Oklahoma City, Oklahoma Cleveland, Ohio Portland, Oregon 
Little Rock, Ark. Indianapolis, Indiana Vancouver, B. C. 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 











| 
{ 
: 
i 
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Why should an office safe stop businessmen in their tracks ? 


Because the new Mosler ‘*400° is by far 
the most important development in 
record safes in 30 years. Only Mosler 
engineering and Raymond _ Loewy’s 
imagination could have made it possible. 


Take a swing around to your Mosler 
dealer’s tomorrow, after lunch. But don’t 
expect to quite believe what you see in that 
first, eye-widening look. 


For here is a record safe as totally different 
from the old, black “‘ironsides’® in most 
offices as today’s deluxe Stratoliner is from 


a World War I biplane. 


And no other safe ever looked so dis- 
tinguished and handsome before. No safe 


ever before had the look of so obviously 
belonging in the most modern office. 


But move up still closer. You'll discover 
brand-new security and convenience features 
that give you additional reasons to call it the 
most important development in record safes 
in 30 years. 


By all means, see it at your dealer’s. Leading 
office equipment dealers throughout America 
are displaying it proudly, this week. But 
don’t stop with an admiring look. Find out 
how little it costs to own this Mosler ‘‘A” 
Label* Safe that adds a new standard of 
beauty to the world’s best protection of 
records against fire. 


*The “A” Label means it has received the highest award of the Under- 
writers’ Laboratories, Inc. for protection against fire, impact and explosion. 


NEW “COUNTER SPY” 
LOCK. Notice—the num- 
bers are on the edge of 
dial instead of on the 
face. They are visible 
only from the top and 
only to the person work- 
ing combination. 





NEW “INSTRUMENT OPER- 
ATIONS PANEL.” Stream- 
lined horizontal handles 
integrated into a unit 
with dial and emblem. 
And at convenient ‘ 
stoop” height. 


e 
no- 


© 1952, The Mosler Safe Company 


IF IT'S MOSLER ... IT'S SAFE 


% Mosler Safe ““” 


World's largest builders of safes and bank vaults . . . Mosler built the U.S. Gold Storage 
Vaults at Ft. Knox and the famous bank vaults that withstood the Atomic Bomb at Hiroshima 
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Special construction gives 


PYRENE Vehicle Type Extinguishers 


AT LEAST TWICE 
THE SERVICE LIFE 


OF ORDINARY VAPORIZING LIQUID EXTINGUISHERS 


2. 
Exclusive ! 
Vibration 
dampener 
protects pump 
mechanism. 


Exclusive ! 
Tough brass 
linings guard 

valve housings 


Ff VIBRATIONS 
(in millions) 
20 24 26 32 


No. Oo 
36 40 “4 
o 4 8 12 at 


BRAND A 
BRAND 8 
BRAND C 
PYRENE 
(Vehicle 
type) 


In vibrating machine tests, Pyrene outlasts other . to | 
ers up to iS 
. is 





Constant vibration cuts short the life 
of most vaporizing liquid extinguishers 
installed on trucks and buses. 


Not so with Pyrene* 1 qt. and 1% qt. 
Vehicle Type Extinguishers. When sub- 
jected to vibration, they’ll give at least 
twice the life of ordinary extinguishers. 


A special vibration dampener holds the 
Pyrene pump mechanism firmly in 
place, protecting it against both vertical 
and horizontal vibration. And tough 
brass linings guard the valve housings 
in every spot where wear could occur. 
No other extinguisher offers these 
vital added construction safeguards. 


In competitive vibrating-machine tests 
(the most rigorous of such tests known) a 
Pyrene Vehicle Type Extinguisher out- 
lasted three other major brands by more 
than 2 tol... the ratio going as high as 
15 to 1. (Chart shows details.) And there 
is not one single known instance of the 
Pyrene heavy-duty mechanism wearing 
out in actual operation. 


Lower price doesn’t pay when you get 
half the life! Buy on facts... buy Pyrene! 


*T.M. Reg. U.S. Pat. Off. 






FIRE 
EXTINGUISHERS 


PYRENE MANUFACTURING COMPANY 


582 Belmont Avenue - Newark 8, N.J. 
Affiliated with C-O-Two Fire Equipment Co. 
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Gilt Edge 
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There is no speculating on safety when your L.P.G. storage and 
truck tanks are equipped with Shand & Jurs Hydraulic Internal 
Safety Valves. You get maximum safety ... nothing less. The 
proof: S&J's Hydraulic Internal Safety Valves for liquefied petroleum 
gases have been thoroughly tested by Underwriters’ Laboratories, 
Inc. and have merited Listing by this impartial testing agency. The 
letters U L stamped on each S&J L.P.G. Hydraulic Internal Safety 
Valve means acceptance by all Fire Insurance Companies and Fire 
Prevention Bureaus in the country, as the SAFE Internal Safety 
Valve for L.P.G. storage and truck tanks. If you : 
insist on maximum safety, insist on S&J Hydraulic 
Internal Safety Valves. 

















Right: $&J Hydraulic In- 
ternal Safety Valve for 
L.P.G. is available in 34”, 
2” and 3” sizes. Can be 
opened only by S&J op- 
erator shown at the left. 


ae id cad a2) &. 8TH & CARLTON STS. » BERKELEY, CALIFORNIA 


el anette 4 OTE y TET Se Ur ads BY 
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--- The Weldwood Fire Door! 


Here at last is a fire door that per- 
forms its number one function — 
restricting the spread of fire—yet 
is so handsome that it can be used 
in the finest interior. 


The secret lies in the unique con- 
struction. The choicest of domes- 
tic and imported wood veneers 
are bonded to an incombustible 
mineral core. 


The Weldwood® Fire Door is ap- 
proved for Class “B” and “C” 
openings by Underwriters’ Lab- 
oratories, Inc., and the Building 
Officials Conference of America. 


In addition, the Weldwood Fire 


WELDWOOD FIRE DOORS 


Manufactured and distributed by 


UNITED STATES PLYWOOD CORPORATION 


Door is so dimensionally stable 
that when properly installed, it is 
guaranteed not to bind or warp 
for the life of the installation. 


Further, it is lighter in weight 
than other fire doors, which means 
that itopens and closes more easily. 


No wonder Weldwood Fire Doors 
have the acceptance of fire offi- 
cials...and are being selected for 
all kinds of buildings—all over the 
country. (Including the United 
Nations Building in New York.) 


So, before you specify any door, 
be SURE to get full details about 
Weldwood Fire Doors. Write today. 





55 West 44th Street, New York 18, N. Y. 
Branches in Principal Cities * Distributing Units in Chief Trading Areas 


Dealers Everywhere 
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10-point FIRE PROTECTION 


Fire protection is serious business. A single automatic sprinkler may be called 
on to decide the fate of your company, whether it is a small single-plant opera- 
tion or a large multi-million dollar corporation. Insist on all the plus values 
offered with 10 POINT Fire Protection. Here’s what you get: 
. JOB SURVEY and ENGINEERING ANALYSIS: Detailed to meet individual 
needs. 
- BASIC FIXED TEMPERATURE SYSTEMS: Improved devices for fire detec- 


tion and water extinguishment. 


-» RATE-OF-TEMPERATURE-RISE PROTECTION: Recognized leaders in the 
development of high speed systems for all fire hazards. 


- QUALITY CONTROL: All system components—material and manufacture. 
- ACCURATE PREFABRICATION: Reduced installation time and expense. 


- QUALIFIED INSTALLATION CRAFTSMEN: Experienced in fire protection 
for all types of property. 


- NATIONWIDE ORGANIZATION: Expert fire protection engineers at your 


immediate service. 


- INSPECTION AND MAINTENANCE: Low cost service keeps fire-fighting 
equipment in fire-fighting condition. 
- CONTINUING RESEARCH: Constant improvement of old methods and 


development of new. 


- CONVENIENT PAYMENT CONTRACTS: Liberal lease, cash, or deferred 
plans permit payment out of savings. 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN 1, OHIO 
OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 


" 
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WHY CITIES 
PREFER GAMEWELL 


2 Reasons are—Economy and Dependability 


Many Gamewell fire alarm boxes still in use have 
service records exceeding 70 years, and — Obsoles- 
cence, due to the production of later models affording 
greater protection, not deterioration, is generally the 
cause of retiring Gamewell boxes from service. 


The Municipal 
Fire Alarm Box 


Gamewell Three-Fold Type 


For the protection of the values at risk — human life, 
property, business and income — adequate fire alarm 
box distribution is a sound investment. 


THE GAMEWELL COMPANY 
Newton Upper Falls 64 - Massachusetts 





GRINNELL 
Automatic ProtectoSpray 


The Grinnell Automatic ProtectoSpray Nozzle is the 
latest addition to a comprehensive line of spray nozzles. 
The actuating element is the same as in the Grinnell 
Quartzoid Sprinkler and is available in the same 
range of temperature ratings, protective coatings, and 
finishes. Three orifice sizes and six deflector angles 
meet various engineering requirements. 


Recommended for risks involving high piled hazardous 
material where wide uniform coverage is desirable. 
Also for control or extinguishment of flammable liquid 
fires of all types, exposure protection for tanks contain- 
ing such materials, and for blanketing openings in walls 
and sidings to prevent the spread of fire. 


Information is available for the asking from any of 


our offices in principal cities. Grinnell Company, Inc., 
Providence 1, R. I. 


"Reg. appl. for 


GRINNELL SYSTEMS 


= | For Protection Against Fire 








